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cT\ON UP oy 


Or cme ie? 


e 
ey're up in front with the finest, most 
modern equipment possible to obtain. 
And when you think it over, it's quite 
reasonable—that's the only way to 
meet deliveries, keep quality up and 
costs down, all at the same time. 
































@ Let Vaughn Engineers work out your 
equipment problems with you, as they 
have with many another progressive wire 
manufacturer this year! 










THE VAUGHN MACHINERY CO. 
CUYAHOGA FALLS, OHIO 








VAUGHN 


WIRE DRAWING MACHINERY 


COMPLETE WIRE DRAWING EQUIPMENT ... CONTINUOUS OR SINGLE HOLE . . . FOR THE LARGEST 
BARS . . . FOR THE SMALLEST WIRE . . . FERROUS, NON-FERROUS MATERIALS OR THEIR ALLOYS 

















The experience of 
a thousand products applied to your job 


Youngstown wire engineers spend much of their time in 
the plants of their customers. Constantly working with 
the daily production problems of wire users, their 
experience in cold heading developments has given 
them a vast fund of operating knowledge, all of which 
is ready to be applied in your shop, for your profit. 


Exceptional problems in wire forming are taken to a 


round table discussion in Youngstown, where metallur- 
gists, mechanical engineers, operating men and plant 
superintendents—all on your staff, all working for you 
—go to work to solve your worry, help cut your cost. 
Use this Youngstown service now, and you will cut 
rejects to a minimum, increase production, and improve 
your all-important net profii. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 


Manufacturers of Carbon and Alloy Steels e 


GENERAL OFFICES e 


YOUNGSTOWN, OHIO 


Wire e Pipe and Tubular Products e Sheets e Plates e Conduit e Tin Plate e Bars e Rods e Nails e Unions e Tie Plates and Spikes 12-1 
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© CARBOLOY FACTORIES (AND OFFICES) @ BRANCH OFFICES ; 
* SERVICE SHOPS ® DIRECT REPRESENTATIVES i 


Stocks for prompt shipment maintained at: 
Chicago, Cleveland, Detroit, Pittsburgh, Stamford, Conn., Worcester, Mass. 


make Carbolay Company Your Headquarters for Carbide Dies 
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4 Plants at: Detroit, Cleveland, Stamford, Conn. 
Authorized Distributors: Hartley Wire Die Co., Waterbury, Conn., Canadian General Electric Co., Ltd, Toronto, Canada 
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Fut YOuT Wire Problems 
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Spring Wire 

| Chain Wire 

Box Binding Wire 

| Lavite Annealing Wire 

Cold Heading Wire 

Core Wire 

| Welding Wire 
Spoke Wire 

| Bail Wire 
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Bolt Wire 
Rivet Wire 
Cap Screw Wire 
Chaplet Wire 
Nail Wire 
Crimping Wire 
Link Wire 
Stapling Wire 
Tack Wire bo 
Spark Plug Wire 





ORE than 35 years experience in making steel wire 
enable us to offer an expert service to manu- LLEVA UA. 

facturers using wire in their products. We've been rT, 

helpful to many of our customers in solving troublesome A ingsrs 

wire working difficulties, and have been most successful a 


hed) 
in developing cost saving finishes and physical properties. St 
OT vety 


Don't hesitate to consult us—we welcome inquiries. 


PITTSBURGH STEEL CoO. 


PITTSBURGH, PENNSYLVANIA 
New Yeark Philadelphia Cleveland Detroit Chicago Charlotte 
Tulsa Memphis Houston Los Angeles 


Purpose 
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WIRE SPECIALISTS - Z/ YOU/1 service 


HEN out-of-the-ordinary problems must be 
solved and unusual requirements met, Beth- 
lehem metallurgists are always at your service. 
Their recommendations, based on a careful, thor- 
ough analysis of the case, will often point the way to 
greater economies in wire manufacturing and make 
it possible to draw wire of the exact type called for 
with minimum difficulty. 
The skillful piloting of these wire specialists is 
backed up by Bethlehem’s unusually complete 
facilities for producing rods for virtually every type 





of wire. Rod mill capacity is such that the require- 
ments of wire manufacturers can be filled with- 
out delay. 
* + x 

Bethlehem makes basic open-hearth and Bessemer 
rods in low- and medium-carbon ranges and basic 
and acid-open-hearth rods in higher carbon ranges. 
Within these general classifications, rods are manu- 
factured in all analyses, making Bethlehem a cen- 
tral and dependable source of supply for the rods 
used in drawing all types and grades of wire. 
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PATENTS PENDING 


SEGMENT AND CLUTCH TYPE COILERS IN 
8 SIZES 


Range .006 to %” Diameter Wire 


Safety hand wheel 
Compact design—fully enclosed, built-in motor 


TORSION SPRING MACHINES IN 4 SIZES 


Range .006 to 14” Diameter Wire 


) 
® 
@ Ample wire and coil capacity in each machine 
@ Square, clean cut ends 

8 


Production speed variable either by change 


| 
i 
| 


@® High-speed production A 7. 
. . gears or standard variable speed unit 
@ Rugged, rigid construction : P 
; ; ? @ Wire feed on clutch type adjustable through 
@ Timken Rolier Bearing equipped fixed center change gears or sliding gear box 
@ Convenient, accessible controls for pitch, dia- Attachments available for coiling square or odd shaped 
meter, cut-off, etc. wire, rings, long length springs, etc. 
i : 5 Visit our booth at the 19th Annual Metal Exposition, 
@ Simple feed adjustment Atlantic City, October 18-22. 


«TORRINGTON sane 


MANUFACTURERS OF MACHINERY SINCE 1885 ° TORRINGTON, CONNECTICUT — e 
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“HUDCO” PRODUCTS... 
Specially Processed Copper Wire... 


a aa Electrolytic and Oxygen Free a a 4 


ano & & 
WIRE--- “HUDCO” 








FINE BARE WIRES 


ESPECIALLY MADE 
FOR METALLIZING 


Pure Lead 
Lead Alloy 
Pure Zinc 
Zinc Alloy 
Copper 

Tin 

High Brass 
Low Brass 
Solder Wire 
Cadmium 


Nickel Silver 
(10%, 18%, 30%) 


Aluminum 

Monel Metal 
Phosphor Bronze 
Pure Nickel 
Commercial Bronze 


High Conductivity 
Electric Wire 


+ + + 


BRUSH WIRES, 
CRIMP and STRAIGHT 
Brass, Steel, Nickel Silver, 
Copper and Phosphor Bronze 
+ + 4+ 


TINSEL LAHNS 


Silver Plated Copper, 
False Gold and Copper 
. a 


METALLIC FIBRE FOR 
PACKING PURPOSES 


Copper, Bronze, Zinc, 
Lead and Aluminum 


ao & & 








High Brass 

Low Brass 

Zinc 99.99-++- and 
High Tensile Zinc 
Commercial Bronze 
Phosphor Bronze 
Pure Tin 

Lead 

Antimonial Lead 


Cadmium 


Nickel Silver, 10%, 18% 
and 30% 


Silver Plated Copper 
False Gold and 
Special Brass and 
Bronze Alloys to 


Specification 








Winco Leakproof Enameled Wire 


ePnmnooucrTs 
SS —- 


and enameled wires in all Standard and Special Covering a a a 
Made to meet the most exacting requirements & A A 


THE WINSTED DIVISION OF HUDSON WIRE COMPANY, WINSTED, CONN. 











We can serve you quickly and economically. 
Send in your specifications for a quotation. 


HUDSON WIRE COMPANY 


Ossining, N. Y. 


Estab. 1902 Successors ROYLE & AKIN Estab. 1902 














The history of American Business has been marked by Eras of tremendous 
Depression as well as Periods of great Prosperity. The unsteady course of 
upward surge and terrifying decline has tested the very backbone of every 
organization. To survive such trials is an accomplishment; but to MASTER 
them ... is a triumph! 





Despite depressions, economic changes, and competitive upheavals, —— the 
MASTER WIRE DIE CORPORATION has successfully weathered all storms, 
and most important ... MASTER Wire Drawing Dies have swept to the 
forefront of popularity! 





) "ORPORATION 
"408 CONCORD AVENUE NEW YORK CITY 
Wire vai hee 


COLD HEADING AND TRIMMER DIES 

















DIAMOND DIES 


MOUNTED IN MONEL METAL CASINGS 


Our Diamond Wire Drawing Dies are all mounted 
in monel metal, preventing all slipping or loos- 
ening of the die in the casing. 


—~¢ore — 
TO take care of our rapidly expanding business, 
on and after September |, 1937,we will main- 
tain a New York City branch office in the Graybar 
Bldg., 420 Lexington Avenue. A branch manu- 
facturing plant will also be established in the vicinity 
of New York. 
— +e — 


LL of our dies are guaranteed as to gauge and 
finish. Satisfactory performance warranted. 


—+¢++* — 


YOUR inquiries will receive prompt attention. 


—+o*e — 


DETROIT WIRE DIE COMPANY 


OFFICE 
OFFICE 
1956 Graybar Bldg., aieadenanad 17360 Ladhler Ave. 
420 Lexington Ave., Fort Wayne, Ind. Detroit. Mich 
New York, N. Y. 
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WIDELY USED IN THE HEAVIER GAUGES 





AST advertisements have placed much emphasis on the 
eminent suitability of Seymour Phosphor Bronze for fabrica- 
tion into small springs, contacts, clips, cams, siides, nuts, bolts, 
etc., because a very important tonnage goes into these smaller fittings 







































and parts. 


However — the extreme corrosion resistance, toughness, and 
ability to function in face of almost endless fatigue cycles, make 
Seymour Phosphor Bronze sheet, wire and rod just as necessary in 
products where more “heroic” service is demanded. 


Pictured here are a few of the heavy duty springs fabricated by 
Seymour customers for a wide variety of strenuous uses. 


Railroad equipment claims many heavy duty Phosphor Bronze 
springs, for such piaces as in the pantograph shoes of electric 
locomotives, in numerous valve actions, and in train control systems. 


The U. S. Government finds extensive use for these springs in 
boat and submarine design. 


They are to be found in fire extinguishers, in a wide variety of 
valves in general use, and in numerous other places where an 
important mechanical action is a part of heavy duty product design. 


If you are a user of either large or small flat or coiled springs 
that must function unfailingly in salt or fresh water dampness, or which 
must keep their resiliency in the face of long-term fatigue, you will 
find the 


SEYMOUR PHOSPHOR BRONZE MANUAL 


of much interest. It tells a very complete story 
of Phosphor Bronze and contains general data 
of value. There is no charge for the book. 


THE SEYMOUR MANUFACTURING COMPANY, 
62 FRANKLIN ST., SEYMOUR, CONN. 


Springs Courtesy of 
Wallace Barnes Co., 
Div. of Assec. Spring 
Corp. 
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*tNot a better die 
bul the best"’ 














UNWIDIES 


STABILITY AND INTEGRITY ARE MAJOR ITEMS IN 
DIAMOND DIE PURCHASE. 


WITH RISING LABOR AND MATERIAL COSTS A 
DIAMOND DIE GUARANTEE MAY BECOME A 
PITIFULLY SHRUNKEN THING. 


WHEN YOU TIE UP YOUR GOOD DOLLARS YOU 
OUGHT TO KNOW THAT AMPLE PROVISION HAS 
BEEN MADE FOR GUARANTEE AND THAT WHATEVER 
IS PROMISED CAN BE PERFORMED. 


THE LESSONS OF THE PAST ARE TOO QUICKLY FORGOTTEN. 


ALWAYS REMEMBER THAT THE PRESENT IS HISTORY IN REPETITION 
AND THAT SAD EXPERIENCES OF MANY DIAMOND DIE USERS 
OF THE EARLY NINETEEN TWENTIES MAY BE REPEATED. 


THE UNIon Wire Die CorporaTION 


Montrogue, France 





MAIN PLANT AND OFFICES — Stamford, Connecticut 


BRANCHES: 
11 West 42nd Street 
New York, N. Y. 


Paris, France 
London, England 
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© VASCOLOY 





@ ~RAMET 


e The Tantalum Carbide 


Die Material ¢ e e 


Harder than the hardest 
of steels, immune to the 
action of most industrial 
acids, Vascoloy-Ramet is 
daily winning a_ wider 
acceptance throughout 
the wire world. 


There is a Vascoloy- 
Ramet Die for every job, 
and especially for yours. 


VANADIUM ALLOYS 
STEEL COMPANY 


Vascoloy -Ramet Division 


North Chicago, Illinois 


District Sales Offices: 
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FIRTH-STERLING 
STEEL COMPANY 






Works: McKEESPORT, PA. & 

NEW YORK CHICAGO ' HARTFORD 
CLEVELAND DETROIT LOS ANGELES 

PHILADELPHIA DAYTON 4 
GLOBE WIRE DIVISION, McKEESPORT, PA. 
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Wires Employed In Dentistry 


By Eugene W. Skinner, 


Associate Professor of Physics, Northwestern University Dental School, 





ROBABLY the first restorative 

dental work known in history 
was the wiring of loosened natural 
teeth, and the wiring of artificial 
teeth in the mouth for the replace- 
ment of lost natural teeth. The 
earliest records of such practice as 
employed by the Phoenicians date 
to 500 B. C. Twenty-four gauge 
pure gold wire was employed, but 
no soldering was attempted. 

+ + + 


IRE is employed most ex- 
tensively in modern dentistry 
as braces for the straightening of 
teeth, a specialty which is known as 
Orthodontia. Second in import- 
ance is its use for the construction 
of clasps on partial dentures or 
plates. The latter types of restor- 
ations are often cast, but ortho- 
dontic appliances are always con- 
structed of wire. Wires are also 
employed in the treating of frac- 
tures of the jaw, but since this use 
is rather restricted, little will be 
stated concerning it. 
+ + + 


HE orthodontist employs the 
wires to move the teeth by 
spring tension. A_ horseshoe- 
shaped “arch wire” usually of 18- 
gauge is constructed so that it will 
fit entirely around the dental arch 


Chicago, Ill. 





DR. E. W. SKINNER 


Associate Professor of Physics, Northwestern 
University Dental School, Chicago. 


TRAINING: A.B., Grinnell College, 1919. M.S., 
1925,, Ph.D. 1930, State University of Iowa; 
major: Physics; minor: Mathematics. 


EXPERIENCE: Instructor in Chemistry, Doane 
College, Crete, Nebraska, 1920. Professor of Physics, 
Olivet College, 1925-30. Associate Professor of 
Basic Dental Technology, School of Dentistry, 
Western Reserve University, 1930-34. Associate 
Professor of Physics, Northwestern University 
Dental School, 1934-. 


The work at Western Reserve University and 
Northwestern University consists in the teaching 
of and research in the properties and manipula- 
tion of dental materials, largely from an engin- 
eering standpoint. These materials include plaster 
of Paris and its derivatives, hard rubber, syn- 
thetic resins, porcelains, gold alloys, both cast and 
wrought, amalgams, steels, low fusing alloys, etc. 
The field is large but the workers are few. 


PUBLICATIONS: “The Science of Dental Ma- 
terials”, W. B. Saunders Company. Numerous 
articles in dental and other journals. 


MEMBERSHIPS: American Physical Society, 

American Society for Metals, International Associ- 

ation for Dental Research, American Society for 
the Adva t of Sei (Fellow). 








to be treated. The ends of the wire 
are usually anchored to a molar 
tooth by means of a band which 
is driven over the circumference of 
the tooth crown. This wire is then 
hooked to other teeth to be moved, 
or small cantilever “finger 
springs” of 24 gauge wire may be 
soldered to it as auxiliary springs 
for tooth movement. The forces 
applied are very small in magni- 
tude, and the balancing of the ap- 
pliance is a delicate matter, if the 
correct teeth are to be moved the 
proper amount. In order to accom- 
plish such an operation success- 
fully, all of the properties of the 
wire must be under control at all 
times. Although a high propor- 
tional limit and modulus of elastic- 
ity are important, considerable duc- 
tility is also necessary because of 
the large amount of contouring re- 
quired in the adjustment of the 
appliance. The forces to be ex- 
erted are controlled, so far as the 
wire itself is concerned, by heat 
treatment and variance in wire 


diameter. 
+ + + 


HE wire clasps employed on 
partial dentures are exactly 
what their name implies. Two 14 
or 16 gauge wires, round or half- 
round, are soldered to the denture 
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to form a horseshoe-shaped struc- 
ture which clasps the tooth, and 
maintains the denture in position. 
Since the tissues underneath the 
denture are soft and resilient, the 
clasps are constantly spreading 
and closing during mastication. 
Therefore, in these structures, the 
endurance limit and _ fatigue 
strength must be high in addition 
to the properties noted for the 
orthodontic wires. 


+ + + 


NASMUCH as the human mouth 
offers very complex and varied 
opportunities for corrosion, be- 
cause of the many changes in its 
chemical content and temperature, 


it is not surprising that the dentist~ 


relies chiefly upon gold alloys for 
mouth restorative and corrective 
purposes. Certain specifications 
have been drawn up for these wires 
by the American Dental Associa- 


the wire is rejected for certifica- 
tion. 
+ + + 


S a matter of interest, there 
have been eight specifications 
compiled by the American Dental 
Association Research Commission 
to the present date for different 
types of dental materials, and sev- 
eral more are in the process of for- 
mulation. The manufacturer cer- 
tifies to the commission that his 
product meets the proper specifi- 
cation, and he is then permitted 
to place a guarantee of such com- 
pliance in his advertising. Period- 
ically, the Commission buys sam- 
ples of such products on the open 
market, and tests them in their 
own laboratories, thus checking 
up on the guarantee. Lists of 
those products which are found to 
meet the given specification are 
published in the official journal, 
and it behooves the manufacturer 

TABLE I 


than platinum in this regard. A 

high fusion temperature is desir- 

able, since hard solders are gener- 

ally employed for joining purposes. 
+ + + 


THER metals which are com- 

monly found in these alloys 
are copper, silver, and zinc. The 
presence of copper is very essen- 
tial to heat treatment. Silver 
probably contributes but little, but 
some authorities credit it with 
the enhancing of ductility along 
with gold. Zinc is introduced in 
small amounts as an oxide scav- 
enger during the manufacturing 
process. Various attempts have 
been made to introduce nickel into 
these alloys for economic reasons, 
but the better wires are devoid of 
this metal. Apparently the nickel 
tends to concentrate at the grain 
boundaries during the cooling of 
the wire, and a marked brittleness 
results. Furthermore, the nickel 





Requirements for Dental Wrought Gold Alloys as Given by American Dental Association Specification No. 7 





Gold and platinum Fusion 


group metals 
(Per cent by wt.) (°F 


temperature 
wire method 


Elongation, 2 inch gauge 





Minimum, 75 Minimum, 





1750 


vy. 2..8. Yield Point length 
(p. s. i.) (p. s. i.) (Per cent) 
“Oven-cooled” “Oven-cooled” Quenched, “Oven-cooled” 
minimum, minimum, minimum, minimum, 4 
150,000 125,000 15 








tion Research Commission, working 
on a cooperative basis at the Nat- 
ional Bureau of Standards. An 
idea of the composition and phy- 
sical properties of these wires may 
be obtained from the accompanying 
Table I which is taken from the 
American Dental Association Spe- 
cification No. 7. The fusion tem- 
perature, “wire method”, is ob- 
tained by determining the temper- 
ature at which a sample of wire 
approximately 1/16 inch in length 
and 0.028 to 0.032 inch in diam- 
eter will break when subjected to 
a cross-bending load of 3 ounces 
avoirdupois. The yield point is 
tested by subjecting the sample to 
an initial tensile load of 20,000 
pounds per square inch, after which 
a load of 125,000 pounds per square 
inch is applied. If the strain 
recorded between these limits is 
greater than 0.0085 inch per inch, 





Author’s Note: All alloy compositions given are 
manufacturer’s formulae, and are protected by 
United States Patents. 


to keep his product to standard, in 
order that it may appear upon the 
approved list. This program fur- 
nishes a very efficient guide to the 
dentists in the selection of satis- 
factory materials. 
+ + + 

Tensile Properties of Dental Wires 

ANY wire metallurgists will 

be surprised at the tensile 
properties exhibited by these 
wires. Under proper conditions of 
heat treatment, their proportional 
limit may reach 150,000 pounds 
per square inch, and their ultimate 
tensile strengths may be as high 
as 200,000 pounds per square inch. 
Although the wires are classed as 
wrought gold alloys, the actual 
gold content may be as low as 25 
per cent by weight. Platinum and 
palladium are the chief contri- 
butors to strength, platinum being 
the more effective. These metals 
also raise the fusion temperature, 
palladium being more effective 


tends to lower the tarnish resist- 
ance unless it is offset by suffi- 
cient amounts of palladium and 
platinum, a condition which nulli- 
fies the economy sought by the in- 
troduction of this metal. 


+ + + 


The Manufacture of Dental Wires 


HE method of manufacture of 

these wires is slightly differ- 
ent from other similar processes. 
The metals which oxidize readily, 
or which are volatile, may be first 
alloyed with copper in proper 
amounts. Platinum and palladium 
also may first be alloyed with 
gold—particularly platinum, since 
it is prone to segregate in the melt 
unless sufficient agitation is pro- 
vided. Gas or electric furnaces are 
employed. Certain manufactur- 
ers claim superior results with in- 
duction furnaces. The melting is 
accomplished in a crucible (usu- 
ally sand), and the melt is poured 
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into ingot molds of cast iron or 
graphite, according to preference. 
The shape of the ingot molds vary 
with different manufacturers. 


+ + + 


Cold Working 

HE bars are worked cold. For 
the initial reduction, they are 
either swaged or rolled. During 
this initial reduction and the sub- 
sequent reduction as well, frequent 
annealing is necessary. The an- 
nealing temperatures vary from 
1300° F. to as high as 1700° F, 
depending upon the type of alloy. 
In rolling or swaging, the bars can 
be reduced approximately 0.020 
inch per pass, with about 3 passes 
between each anneal, but these 
factors also vary widely with the 

type of alloy. 

+ + + 
Drawing 

FTER the bars have been re- 
duced to a diameter of ap- 


/8 


‘\ 
Q 


N 
S 


bass seus 


4000 


” 
Jensi te Strength (Lbs. per $6 sa) 


hs 


, 


600 900 1000 


Kl Given Témp (8) AC: 7-50 

= 1/650 (5) Q: 1000°F MAr) AC. 2 Z 
~JOQO= FC 880° +0 480° 17 FO Ain 

Given Temp. ($/ Q@: 7-FO 


Fig. 1. Reaction of an orthodontic wire to heat treatment. 
Curves A, given temperature 5 min., air-cooled. 


cooling treatment, after treatment indicated at given temperature. : 
cooled. Elongation values are for 2-inch gauge length. (Courtesy of the J. M. Ney Co. 


proximately 1% inch, the reduction 
is continued by drawing. The dies 
employed may be either chilled 
steel or tungsten carbide, with a 
diamond die for finishing. Here 
again the annealing temperature 
and the amount of reduction per 
pass must be carefully controlled. 
The reduction per pass may be as 
low as 0.002 to 0.003 inch for small 
wires. 
+ + + 
Quenching and Hardening 

HEN these wires are quench- 

ed from near their liquids, 
they are solid solutions, but if they 
are allowed to cool slowly, a disper- 
sion hardening occurs which is not 
unlike that of the aluminum-cop- 
per alloys in effect. The exact 
nature of this hardening effect is 
not entirely known, but it is usual- 
ly attributed to the formation of 
intermetallic compounds of cop- 
per with gold, platinum, and pallad- 


sgaucans 
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ium, although such phases have 
never been identified by either 
microscopic or x-ray analyses. 
For a copper-gold alloy, the upper 
limit of this hardening range is 
usually given as 842° F., but the 
presence of platinum and palladium 
may elevate this limit 200° F. or 
more. The annealing or soften- 
ing temperature for heat treating 
these wires is usually given as 
1300° F., but it may be necessary 
to anneal as much as 200° F. higher 
if the wire is high in platinum and 
palladium content. All of the 
properties of the wire except duc- 
tility are markedly enhanced by 
this dispersion hardening, but the 
ductility may be reduced to the 
point of brittleness unless the 
treatment is properly controlled. 
+ + + 
Annealing 
N practice, the dentist usually 
anneals the wire by bringing it 
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Curves B, aged 1650°F. 5 min., quenched, aged at given temperature 5 min., quenched. Curve F, 
given temperature 5 min., quenched. Curve G, given tempera‘ure 5 min., quenched, aged at 1300°F. 5 min., quenched. Squares represent oven- 
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to cherry red heat in a gas flame, 
and then quenching either in water 
or acid pickling solution. Special 
electric furnaces are manufactured 
for hardening by aging, or else by 
“oven-cooling’” which is accom- 
plished by allowing the structure 
to cool slowly through its harden- 
ing range. The oven-cooling tem- 
peratures specified for testing by 
the American Dental Association 
Research Commission consist of 
aging for two minutes at 840° F., 
then cooling uniformly to 480° F. 
in 30 minutes and quenching. Such 
a treatment is rather drastic for 
practical use, and a time of 15 
minutes is generally employed for 
both aging and oven-cooling, al- 
though both time and temperature 
will vary for different wires. 
+ + + 

Soldering 

OLD solder is 

employed for 
the joining of 
these wires. The 
orthodontic joints 
are usually made 
by holding the 
ends of the wires 
to be joined in a 
needle-like  gas- 
air flame and ap- 
plying the solder. 
The joint may be 
air-cooled or, 
preferably, 
quenched. How- 
ever, the process 
employed in the 
soldering of 
clasps is usually 
more complicat- 
ed. The parts to 
be soldered are 
first held in posi- 
tion with wax. 
They are 
covered with “in- 
vestment’”’, which 
is a mixture of 
silica and plaster 
of Paris. The in- 
vestment is mix- 
ed with water 
and spread over 
the strueture to 
be soldered with 


“pe Fig. 2. Reaction of soldered joints to heat treatment; ‘‘as soldered”, 
only the joint €X- ed” by annealing at 1300°-1400°F. for 10 min., and quenching; “hardened”’ by oven-cooling. Broken 
line: indicate joints with solder 650 fine, and solid lines for joints with solder 490 fine. Wire A same 

posed. After the as Fig. 1. Wire B, similar to A, but with more gold content. 


then 3 iy at z ts asi 


investment has hardened, the wax 
is flushed out with hot water, and 
the case is soldered with a gas-air 
blow torch. A cleaning flux of sod- 
ium pyroborate is generally em- 
ployed in both processes. Very in- 
tricate and difficult work may be 
accomplished by either method in 
the hands of a skilled technician. 
+ + + 

HE fineness of the solders 

ranges from 450 to 810, and 
their fusion temperatures are 
1375° F. and above; the higher the 
gold content the higher will be the 
fusion temperature. Since the 
wires are often of a relatively small 
diameter, the temperature at which 
the soldering of orthodontic appli- 
ances is carried out is usually 
around 1650° F. Considerable dif- 
ficulty is often encountered by the 





often 


air-cooled after soldering; “‘soften- 


Wire C, no gold content. + 


dentist in completing such solder- 
ing operations without producing 
grain growth in the wire, thereby 
weakening the joint. Further- 
more, it is not always feasible for 
the dentist to manipulate the wires 
in accordance with the previously 
discussed rules of heat treatment. 
In order to combat these abuses, 
particularly grain growth, some 
manufacturers have _ introduced 
platinum and palladium into their 
alloys in relatively large amounts. 
Platinum is quite effective as an 
inhibitor of grain growth, but the 
response of such alloys to heat 
treatment often becomes quite com- 
plicated. 
+ + + 


Heat Treatment Reactions 

HE heat treatment reactions of 
a wire containing 10 per cent by 
weight of plat- 
inum and pallad- 
ium each respec- 
tively are shown 
in Figure 1. For 
example, it may 
be noted (curve 
F) that the wire 
must be annealed 
at 1400°F. Since 
all dental restor- 
ations fabricated 
with wire must 
be soldered, the 
gold content of 
the solders em- 
gt:.}| ployed must be 
carefully govern- 
ed in order that 
the union may 
not be melted 
during the an- 


neal. Again, if 
it be assumed 


that the solder- 
ing temperature 
is 1650°F., it may 
be noted from 
curve B that a 
temperature of 
1500°F. is neces- 
sary for the an- 
neal after solder- 
ing, a tempera- 
ture which is al- 
together too high 
for the soldered 


(Please turn to 
Page 496) 
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Recent Studies of Intergranular Corrosion 


In Nickel-Chrome Steels 


By P. Chevenard, 


Director of Research, Societe de Commentry, 


N an article published in the 

October 1934 number of “Aciers 
Speciaux”, I summarized the re- 
sults of reseaches carried on at 
Imphy since the year 1911 dealing 
with the fissure corrosion of 
nickel steels and nickel chrome 
steels in the presence of steam. As 
a result of these studies, an alloy 
formula (ATV) was worked out for 
turbine blades, properly applicable 
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Fig. 1. x 
Fig. 1 & Fig. 2—Thermo-Magnetic curves of an 
ATV alloy cuenched from 1250°C. in water, not 
tempered (left) and tempered for varying lengths 
of time at 750°. The duration is expressed at the 
right of each curve. * eo 


* Translated by Kenneth B. Lewis from 
Métaux & Corrosion, Paris, France. 





Fourchambault et Decazeville 


The author, one of the most 
distinguished metallurgists of 
France, reviews current theory 
and practice and shows that 
fissure corrosion is a direct re- 
sult of the precipitation of 
chromium carbide and _ the 
consequent impoverishment of 
areas surrounding the precipit- 
ated particles * * * * * 


to all heat treating techniques. 
These researches threw consider- 
able light on the mechanism of in- 
tergranular or fissure corrosion, 
especially in the iron-nickel-chrom- 
ium-carbon alloys, and particularly 
on the important part played by 
heterogeneity in the austenitic 
matrix. 
+ + + 


HESE studies have been con- 

tinued, and I now intend to set 
forth the results of later experi- 
ments in the heterogeneity caused 
by tempering after a quench, either 
immediately or with intermediate 
cold work. In order to make the 
subject clear, and to spare the read- 
er the trouble of referring back to 
previous records I shall first dis- 
cuss briefly the history of alloys 
of the ATV type, the conditions 
under which precipitation hetero- 
geneity appears, and means for 
measuring its amplitude and ex- 
tent. I shall then describe the 
effects of heterogeneity on the 
physical and chemical properties of 
the austenitic stainless steels. 


+ + + 
|. History of an Alloy 


HE earliest experiments on fis- 
sure corrosion in steam were 
conducted with the binary ferro- 
nickels, with and without small 


chromium additions. The NC4 
alloy, 22% Ni, 2% Cr, and 0.5% C. 
was given particular attention be- 
cause of its great sensitiveness; a 
sample bar, as rolled or quenched, 
and then drawn through a die, and 
exposed to boiler steam in an auto- 
clave, would develop deep fissures 


within a week. 
+ + + 


NC4 is definitely, though weak- 
ly, magnetic after cold working, in 
contrast to its completely non- 
magnetic character after a quench. 




















0 100 2090 300 400 
Fig. 2. 

Fig. 1 & Fig. 2—Thermo-Magnetic curves of an 

ATV alloy quenched from 1250°C. in water, not 

tempered (left) and tempered for varying lengths 

of time at 750°. The duration is expressed at the 

right of each curve. = + + 
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This feeble magnetism has been 
shown to be the result of a par- 
tial reversion of gamma iron to 
alpha iron induced by cold working. 
With this in mind one would natur- 
ally suppose that the ferro-nickels 
could be made resistant to fissure 
corrosion by pushing the nickel 
content above Fe?Ni (34.45% Ni) 
which is the limiting point of alloys 
capable of undergoing the ya 
transformation upon cooling. This 
expedient, however, is known to be 
ineffective; some of the invar wires 
(35 to 36% Ni, .05 to .10 C) de- 
veloped fissures within a few 
months. 
+ + + 
UT the invar wires that are 
most susceptible to fissuring 
are those richest in carbon. This 
gives rise to a second hypothesis 
linking fissure corrosion to the in- 
stability of invar at room tempera- 
tures. M. Ch.-Ed. Guillaume has 
recently worked out the mechanism 
and the cure of this instability. Its 
cause is a gradual precipitation of 
carbide of iron and manganese, due 
to carbon put NO) 
into super-satur- t 
ation during 200 
heating for roll- 
ing or annealing. 
+ + + 
T requires only 
a small addi- 
tion of chrom- 
jum or vanadium 
or any of several 
elements to in- 
hibit this insta- 
bility. Would not 


microhms cm 








10 jours 
Fig. 3—Apparent increase in resistance Ap of 
samples of ATV quenched and tempered at 750° 
for varying intervals and then exposed to hypo- 


hydrochloric mixture. 7 7 + 


sarily present in all ferrous 
alloys in which strength is a desir- 
ed characteristic. Hence’ the 
adoption of a nickel content above 
the Fe?Ni point, and a large amount 


‘ER 





such additions Or O 
also inhibit fis- 
suring? Since 
the failure of 
turbine blades is 
so serious it 100 
would seem pru- 
dent to adjust 
the alloy so as 
to cover’ both 
hypotheses, that 











of chromium. The ATV alloy 
(34% Ni, 11% Cr. 0.8% C) used 
during the past twenty years for 
turbine blades resists fissure cor- 
rosion admirably. 


Ss = 


UT, unless it confirms a well 
worked out theory, a nega- 

tive result empirically arrived at 
proves nothing. Therefore efforts 
have been directed toward clarify- 
ing the mechanism of fissure cor- 
rosion, and they have thrown some 
light on the role of heterogeneity 


of the austenite. 
+ + + 


2. Quantitative studies of Het- 
erogeneity of Ferromagnetic 
Austenite 
HE alloy ATV is magnetic, and 
its Curie point is low enough to 
be conveniently measured. Its 
magnetic transformation is greatly 
affected by heat treatment. The 
alloy is made up of an austenite 
matrix and of chromium-rich car- 
bide, and the distribution of chrom- 

ium and carbon 
between the aus- 
tenite and the 
carbide depends 
upon the previ- 
ous treatment. 
Chromium in a 
ferro-nickel low- 
ers its Curie 
point; a study 
of the Curie point 
therefore  indi- 
a cates how much 
, chromium is dis- 
iokgm.cm solved in the 

austenite. 

. + + + 

Y this meth- 
od, physico- 
5 thermal analysis, 
one can follow 
very closely the 
progress of solu- 
tion of carbides 
+ during heating, 











dealing with the 
ya transforma- 
tion and that re- 
lating to the part 
played by car- 
bon. Carbon is 
of course neces- 


0 2 \ 5 10 
Fig. 4—Influence of duration of tempering after a quench at 1250°. 
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On parameters of heterogeneity, Ov @2 Or@v og 

On tensile, R. elastic limit, E. and elongation A} 

On the same properties in shear R, E_ and A. 

On impact text R. ‘ 

Tempered at 750° + . > a 


+ + + tion 


and of their pre- 
cipitation dur- 
ing cooling or 
upon tempering 
after a quench 
The _ precipita- 
of carbide 
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practically always determines the 
heterogeneity of the austenitic 


matrix. 
a 


EFORE a grain of carbide can 
form and precipitate, there 
must have been a centripetal migra- 
tion of the elements necessary to 
its formation. Each carbide grain, 
therefore, as soon as it forms, is 
surrounded by an area poor in 
chromium and carbon. This bar- 
ren area tends, of course, to dis- 
appear through diffusion, but it 
persists after cooling if the temper- 
ing is of short duration, or if it has 
been conducted at low tempera- 
tures at which diffusion is slow. 


> +. 


HE existence of these impover- 

ished areas, thus postulated, 
may be proven by thermo-magnetic 
analysis. The austenitic solid sol- 
ution, in which different areas 
have differing percentages of 
chromium, and therefore different 
Curie points, undergoes a progres- 
sive magnetic transformation, 
varying with the temperature. 
This abnormal transformation is 
indicated by most of the time- 
magnetism curves of figures 1 and 
2. They not only reveal very sen- 
sitively a heterogeneous austenite, 
they also supply a means of esti- 
mating quantitatively the ampli- 
tude and extent of the heterogene- 
ity. 
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Fig. 5—Influence of duration of tempering after quench at 1250°. 
On parameters of heterogeneity, Ov O» O2Or go 
On tensile, R. elastic limit, E. and elongation A . 
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On the same properties in shear R, E and A. 
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On impact text R. Tempered at 800° + * <7 7 
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+ + + 
HE amplitude, that is to say 
the greatest difference in 
chromium concentration, can be 0 
deduced from the two extreme ©, ©, 
Curie points of the austenite ©, > ; Sos 
and ©®,;. Previous experiments 2 Ce AO oS. 
have established the relationship eS oy A *.Q . 
between the Curie points of an i , soteo? iii ee eet 
iron-nickel chromium alloy and its ioo}degrés! Pia’ . 
chromium content. If, as is some- i ae a 
times the case, ®. approximates aa a » 
the Curie point of a pure ferro- ! (AY, ¥ ‘S 
tickel, it may be safely concluded iy ‘A 
that the impoverished areas are ip’ SN Se 
practically free from chromium.  : a sesihitcecl Hie a — 10 na 
+ + > Fig. 6—Influence of uma of DR it sat at 1250°. “es ti silanes 
On parameters of heterogeneity, @;. @». @2-@i .- 
S for the extent, that is to say On ei R., elastic sails E, a pote i, 
the percentage of the total On the same panies in sina R,E and A ‘ 
austenitic volume affected by On impact text R. Téngueed at 850°. P os — + + 
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heterogeneity, it is shown in arbi- 
trary units by the area o which 
lies between the time-magnetism 
curve and a curve drawn tangent 
to its upper portion. 
+ + + 

HE chemical sensitivity of the 

alloy, that is to say its suscep- 
tibility of intergranular corrosion, 
may also be quantitatively deter- 
mined. M. Waché of the Imphy 
laboratories has found a sulphur- 
ous reagent capable of bringing out 
the chromium-poor areas very 
accurately. This is a mixture of 
photographers’ hypo and hydro- 
chloric acid. After exposure to 
this reagent the surface of a 
heterogeneous alloy shows grains 
separated due to the leaching out 
of the barren areas, and the elec- 
trical resistance of the specimen is 
increased. The iscrease in resist- 
ance /\p is often roughly propor- 
tional to the time (fig. 3). The 
angular coefficient Ap/At is 
therefore an index of intergranular 
corrosion. 
Al 
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Fig. 7—Variation of duration t abscissae at the 
m 





peak of curve with absolute temperature of 


tempering, T. rs + + + 
3. Relation between _precipit- 
ation heterogeneity and chemical 
and physicial properties of an 
ATV type alloy quenched and 
tempered. 

ITH these quantitative meth- 

ods it is easy to study the 
effect of heat treatments on pre- 
cipitation heterogeneity in a nickel- 
chrome steel, and their combined 
effect on chemical and _ physical 
properties. 
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Fig. 8—Influence of duration of tempering after a quench of 1250° followed by a 50% 
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On parameters of heterogeneity, @:, @2» @2-@v o- 


On tensile, R. elastic limit, E. and elongation A. 


On the same properties in shear R, E, and A. 
4 c c 


On impact text R. + - 
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HE three diagrams, figs. 4, 5 
and 6, relate to an ATV alloy 
quenched at 1250° C. and tempered 
for various lengths of time up to 
100 hours at three temperatures, 
750°, 800° and 850°. The test 
bars, 3.5 mm. diameter were heat- 
ed in a muffle of ATV placed in- 
side a closed silica muffle so as to 
prevent decarburization. The 
cycle was the same in all cases; a 
temperature rise of 200° per hour, 
and a 30 minute soak at 1250°. 
Similar precautions were observed 
in tempering, where the tempera- 
ture was held constant to within a 
degree. 
+ + + 
EST pieces were machined out 
for thermo-magnetic analysis, 
for tensile and shearing tests, and 
for impact. Bars for corrosion 
test were given a very light finish- 
ing cut to take off any metal which, 
in spite of all precautions, might 
have been decarburized. About 0.5 
mm was removed, at a very low 
speed so as to avoid cold working 
the metal. 
+ + + 
N these diagrams the time scale 
is logarithmic, the abscissae be- 
ing proportional to log. (1 + N), 
N being the length of the temper 
expressed in minutes. A _ similar 
scale, large for short time inter- 
vals and decreasing as the pheno- 
mena subside, is convenient for 
presenting clearly the influence of 
time t on the effectiveness of the 
tempering. Each diagram has 12 
curves. Some show the paramet- 
ers of heterogeneity; these are, 
the temperatures ©. and 0, of 
the extreme Curie points, the am- 
plitude of heterogeneity expressed 
by the difference ©.-®, and its 
extent expressed by the area o. 
The curve Ap/At expresses, as 
stated, the activity of intergranular 
corrosion. The other curves relate 
to physical properties; tensile 
strength R,, elastic limit FE, elonga- 
tion on tensile fractiire A,, the cor- 
responding shearing characteris- 
tics, R., E., and A. and the im- 
pact resistance, which was deter- 
mined by the small Pomey ma- 
chine. + + + 
MONG the facts brought out 
by these diagrams the follow- 
ing are well known: 
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1—"T"HE hardening of an alloy 
upon tempering after a 
quench begins with the appear- 
ance of the phenomena of hetero- 
geneity, and consequently pre- 
cedes the precipitation of carbides. 
These results add to the proof that 
the disturbance of homogeneity of 
the solid solution, which takes place 
before the separation of the con- 
stituent which precipitates, is one 
cause of the increase in hardness 
during the development of struc- 
tural hardening. 
+ + + 
HE effects of temperature in- 
crease in rapidity as the tem- 
perature rises. The displacement 
of the peak of the o curve toward 
its origin, and that of the E and R 
curves of physical properties fol- 
lows the law: 


T 
B 
tm = C.., 
C and B are constants and T is the 
absolute temperature. This for- 
mula resolves into: 
B 


log t,, = log C —T 
+ + + 
HE semi-logarithmic diagram 
shown as fig. 7 brings out the 
fact that points representing t,, 
plotted as functions of — 1 form 
T 
practically a straight line. 
++ + 
2. HE shape of the Ap/At 
curve gives evidence as to 
the part played by heterogeneity in 
intergranular corrosion. 
+ + + 
HE ATV alloy, resistant to cor- 
rosion in the quenched state in 
which it is a homogeneous solid 
solution, regains its resistance if 
given a tempering long enough to 
again homogenize the austenite 
which surrounds the precipitated 
carbides, but while the austenite is 
heterogeneous the alloy is very 
sensitive to chemical influences. 
+ + + 
URVES Ap/At follow o curves 
more closely than they do 
those of ®.—®,;. From what has 
gone before one would be inclined, 
on the contrary, to assign more im- 





ry 


Fig. 9—Appearance of a 

sample quenched, cold 

drawn, not tempered, and 

immersed 2 days in hypo- 

hydrochloric reagent. oe 
portance to amplitude of hetero- 
geneity than to extent, because the 
electromotive force of the local piles 
of corrosion depends upon ampli- 
tude. But electromotive force is 
not the only factor in the chemical 
attack. Given two aggregates of 
the same constituents, that whose 
grains are the finer will, according 
to M. Portevin, be more resistant. 
A heterogeneity of great amplitude 
will result from a relatively short 
low temperature tempering, where 
diffusion has not time to be effec- 
tive. The most barren areas are 
therefore also the finest in grain, 
and their fineness compensates in 
some measure for their heightened 
electromotive potentialities. 


+ + + 
4. Influence of cold work after 
quenching and before tempering. 


HE great influence of cold work 

is apparent upon comparing 
diagrams 4 and 8, in which con- 
ditions as to heat were identical. 
In fig. 4 there was no cold work be- 
tween the two thermal treatments, 
but in fig. 8 the specimen was 
given a reduction of 50% of area in 
a wire drawing die. 

+ + + 
HE first result of the cold work 
was greatly to increase the 
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©; 
Fig. 10—Thermomagnetic curve of a sample 
quenched and cold drawn but not tempered. This 
is the same sample as Fig. 9. The curve Y 


shows the Curie points @ and @p.- 7 


effectiveness of the tempering. 
Without cold work the peak of the 
o curve was reached after 12 hours 
at 750° C., while in the cold worked 
specimen it was reached in less 
than two minutes. As for the 
they show the resultant of two 
phenomena, the progressive soften- 
curves of the physical properties, 
ing as the effect of cold work was 
erased, and the progressive hard- 
ening due to precipitation. Hence 
the initial rise in the tensile curves 
R, and R. and the rapid drop of the 
impact curve R. 


+ + + 
URNING now to the sensitiv- 
ity to fissuring, the results 


brought out in the curve Ap/At 
for tempering times between two 
minutes and 100 hours indicate 
what cold work does in speeding 
up this phenomenon. The resem- 
blance between the Ap/At and the 
6 curves is apparent, and is entire- 
ly consistent with the physical 
effects of tempering. But one fact 
of importance frequently overlook- 
ed is the great sensitivity occas- 
ionally found in an alloy before the 
tempering. This sensitivity is not 
always in evidence; from one test 
to another the Ap/At relation 
varies within rather wide limits. 
Sometimes the quenched and wire- 
drawn specimen is attacked scarce- 
ly more than a quenched bar. In 
other cases there is a localized at- 
tack on one part of the specimen. 
In still others, intergranular cor- 
rosion penetrates to the center 
after only two days exposure to the 
hypo-hydrochloric mixture (fig. 
9). 
+ + + 

CLOSE examination of the 

thermo-magnetic curve shows 
at about 200° a Curie point ©» 
which is barely discernable until 
the diagram is redrawn as in fig. 
10. This great sensitivity is there- 
fore attributable to a heterogene- 
ity of great amplitude but of negli- 
gable extent, and also doubtless to 
internal strains due to cold work. 
It has not yet been possible to clear 
up these inconsistencies. They 
seem due to very small variations 
in the initial character of the 


(Please turn to Page 494) 
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The Development of Today’s 





HERE is, perhaps, a no more 

interesting application of the 
wire spring, than in the field of 
instruments, for it is in this modi- 
fication that the laws of stress and 
strain are most readily apparent 
and long before such phenomena 
as “creep” and “hysteresis” be- 
came subjects of wide investiga- 
tion in the general engineering 
field, the maker of scale springs 
had to face them as a practical 
problem. 

+ + + 


CALE springs have been made 
and spring scales used for a 
period of over two hundred years, 
and in view of the scant knowledge, 
at that time, of the nature of 
metals, it is remarkable that such 
a serviceable article was turned out 
as long as a century ago. There 
are scale springs in use today 
which are representative of 
almost every stage of devel- 
opment for the past hundred 

years. 

+ + + 


T is difficult to determine 

in what form springs were 
used most extensively in the 
first few years of spring 
scale’s adoption. Today, the 
elliptic spring is still being 
used as a measuring element 


Figure 
is used as the force measuring element. 
ment is calibrated to fit the individual spring. 


Scale Spring 


By J. W. Rockefeller, Jr. 
Consulting Engineer, New York, N. Y. 


Special treatment of wire invol- 
ved in the manufacture of scale 
and precision springs and the 
necessity, therefore, are des- 
cribed in this article. * * 


in heavy capacity traction dyna- 
mometers. The recently developed 
ring-type proving instrument, used 
for checking testing machines, in 
both tension and compression is a 
refinement of the earlier circular 
or elliptic type spring used in com- 
merce for many years in Europe, 
although never widely used in this 
country. 
+ + + 


S far as the development of 
spring scales in this country 
is concerned, the helical extension 
spring, at a very early date, be- 
came the standard form of measur- 





1. Traction dynamometer, in which an elliptic spring 
The dial of this instru- 
+ 


ARE ER i ee as" - ea oe) 


ing element. During the very 
earliest period, springs were coiled 
of tempered wire, and since no two 
springs calibrated alike, it was 
necessary to calibrate the instru- 
ment to fit the characteristic of 
the individual spring. This pro- 
cedure was, of course, expensive as 
well as inconvenient, since it was 
practically impossible to replace 
a spring which had failed in serv- 
ice. It also accounted for a non- 
uniformity of graduations on the 
dial of the scale, and in place of the 
circular dial which indicated a 
complete revolution of the pointer, 
with the full load upon the plat- 
form, the graduations on the cir- 
cular dial stopped short of cover- 
ing the full circumference. 


Pe EF 


NE of the most important 

improvements in scale 
springs came with the de- 
velopment® of the pre-cali- 
brated spring which was 
closely coiled with no initial 
tension between adjoining 
coils. This was accomplished 
by using an annealed wire, 
and coiling a length of 
springs upon a lathe. After 
this operation, the springs 
were cut to length, hooked 





September, 1937 


475 





and wired. The wiring operation 
was usually accomplished by pass- 
ing two wires of small gauge 
through the center of the spring, 
bending and bringing up along the 
outside, after which the two ends 
were twisted together. The pur- 
pose of wiring the springs was to 
prevent the coils from opening 
during the subsequent heat treat- 
ing operations. 
+ + + 


N the case of springs produced 
in large quantities, wiring has 
more recently been accomplished 
with a single wire upon a four- 
slide machine, and the operation 
is performed in about one-tenth 
the time required by the hand 
method. 
+ + + 
IFTY years ago, the heat treat- 
ment of the coiled scale spring 
consisted in case hardening and 
quenching, and drawing at a lower 


temperature. 
+ + + 


HE ease hardening was de- 
signed to raise the carbon con- 
tent in the outer layers of the wire 
(from about .85% to 1.00% or 
more, usually) and was accomplish- 
ed by packing springs in new or 
charred bone. Sometimes new 
bone was mixed with charred, and 
the heat treater was the man who 
decided the mixture to be used, as 
well as the temperatures at which 
the springs should be quenched 
and drawn. 
+ + + 
PRINGS designed for operation 
at high stresses, were some- 
times hardened to such a degree 
that they would break under load, 
before giving any visible signs of 
permanent deformation. 


+ + + 


T was usually the case, that very 

little space had been left in the 
scale for the accommodation of the 
spring. A scale which had been 
designed, let us say, for weighing 
of loads up to one hundred pounds 
capacity, would become the start- 
ing point in design for a two hun- 
dred pound capacity scale. The 
first step would be to attempt to 
fit the heavier capacity weighing 


element into the original housing. 
Such procedure resulted frequent- 
ly in the manufacture of springs 
which had to operate at abnormally 
high stresses, and it is remarkable, 
in view of the scarcity of knowl- 
edge of metals of the time, what 
the spring maker was able to ac- 
complish. 
+ + + 

ITH the refinement of spring 

scale design, and the general 
penetration of engineering meth- 
ods into most fields of manufac- 
ture, the necessity for better in- 
strument springs became apparent. 
Manufacturers of indicating scales, 
from the counter-type to the larg- 
est track scales became interested 


y 





Figure 2. Methods of wire springs (a) by hand, 
(b) by machine. Many scale springs are wired in 
this manner to prevent distortion during thermal 
treatment. + 
in the spring as a substitute for the 
troublesome counterweight. One 
of the marked disadvantages of the 
spring, as a force measuring ele- 
ment, was the effect of tempera- 
ture upon its modulus of elasticity. 
Many ingenious devices were de- 
veloped for counteracting this 
effect. In counter scales, it was 
frequently compensated for, by 
devices which would change the 
distance from the fulcrum point to 
the nose iron as temperature 
changed. In some track scales, the 
scale head was kept at an even tem- 
perature by means of a thermo- 
statically controlled electric heat- 
ing element. 
+ + + 
UCH devices have now pretty 
generally given way to a scale 
spring of special metal, the elastic- 





ity of which, is unaffected by tem- 
perature changes. 
+ + + 
NUMBER of methods have 
been employed to calibrate in- 
strument springs. One of the 
earliest and most satisfactory, is a 
metal calibrator, which is run to 
one end of the spring and permits 
adjustment of the active length of 
the spring coil. This may be in 
the shape of a screw plug or a flat 
sheet metal runner containing 
holes through which the wire of 
the spring is threaded. A more re- 
cent development used in highly 
accurate springs is a sheet metal 
runner with a slot for the accom- 
modation of the wire of the spring. 
This slot is equipped with set screw 
and after the wire of the spring is 
threaded through it the set screw 
is set tight to prevent any angular 
or lateral displacement of the wire. 
Another method of calibrating is by 
grinding the wire after the spring 
is formed. This method has been 
used for some time in calibrating 
springs which are manufactured 
with hooks on both ends, the eali- 
bration of which, through the use 
of a calibrator is impossible. 
+ + + 
HIS method of calibrating a 
spring is gradually going out 
of use, because of the weakening 
effect on the spring (the grinding 
operation damages the surface of 
the wire at which point the great- 
est wire fibre stress in torsion 
takes place) and the waste which 
frequently occurs through over- 
grinding, render the spring too 
weak for the purpose for which it 
is made. Double hook precision 
springs are made today, which are 
within a small fraction of one per 
cent accurate by coiling the spring 
with one hook and forming the 
other hook after the spring has 
been weighed off. Springs of this 
type are not generally used in 
scales but are often used success- 
fully in railway signaling appa- 
ratus and other applications. 
+ + + 


Lining up Hooks or Ends of 
Precision Springs 

N the manufacture of helical 

extension or torsion springs it is 
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sometimes necessary to keep the 
ends or hooks in perfect alignment. 
When such springs are formed of 
annealed wire and heat treated 
after coiling, there is a possibility 
that the ends or hooks will undergo 
angular displacement with respect 
to one another. 


+ + + 
N heat treating steel wire 
springs, experiments were re- 


cently carried out to determine the 
amount of displacement the form- 
ed ends of the springs would under- 
go during the heat treating pro- 
cess. In these experiments, a high 
manganese steel of the following 
analysis was used: 


Carbon .50 to .53 
Manganese .68 
Phosphorus .019 
Sulphur .023 
Silicen 19 
4+ +4 + 
ARIOUS heats of wire 
were tested for hardness 
with a Rockwell hardness 


test and the following table 


undergone no displacement with 
respect to one another. These 
coils were then cut into springs and 
hooks formed, after which they 
were subjected to the regular heat 
treatment. It was found the ends 
had become displaced during the 
treatment. A single length of coil 
was then heated in a molten salt 
bath for 20 minutes at a tempera- 
ture of 1450°F. and permitted to 
cool slowly in the air. After this 
treatment it was noted that the 
ends of the coil had undergone 
angular displacement with respect 
to one another. The coil was then 
cut into springs, hooks were form- 
ed on them, and the springs were 
put through regular thermal treat- 
ment. It was found after the treat- 
ment that the hooks had undergone 
no angular displacement with re- 


spect to one another. 
+ + + 


N general, it was found that the 
greater the hardness of the an- 


heat treating depended upon to 
bring the ends into alignment. 


+ + + 


HE matter of displacement of 

hooks forming the ends of 
springs, during heat treatment is 
simply one of the problems with 
which the instrument spring mak- 
er of today is confronted. In the 
manufacture of precision springs 
for testing instruments, a record 
is kept of every heat of wire and 
every bit of information regarding 
it, obtainable in the most up-to- 
date laboratory equipment, is 


recorded. 
ae Sar 


HE effect of straining the wire 
previous to heat treatment as 

in the case above cited is carefully 
investigated. From a simple coil 
of wire which constituted the first 
scale spring, the scale spring of to- 
day was developed, into a spring 
of special cross-section wire and 
special alloy. To prevent ro- 
tation of the ends during de- 
flection, the direction of coil- 

ing is reversed at the center 


shows the variations in Rock- ( > ( —~ es am of the coil, or two springs 

well hardness of the wire as a - BS er Pe ae in a series used, one coiled 

obtained from the mill. < e ‘4 ) tres in a right-hand, and one in 

) ) - _)a left-hand direction. 
:, a a ‘a oa is = A - cig 
Specimen No. Rockwell — \ een ( % ( ae oe 

s ) > ) — ) 

1 4 4 a < = ~) PDRECISION springs are 

00 ed <9 C * ( a used as a controlling or 

: a mg A * C . gen measuring element in testing 

5 91 Y “ 2 ( : ‘i ie oe aparatus, signaling instru- 

6 89 ( 7 _ ‘* _) ie ments, oil well pressure gaug- 

. 98 ie J es and a variety of other 

g 94.5 ( \/ ( a i ig uses. It would be difficult, 

9 93 < Le | indeed, to recognize today’s 

10 96 | | instrument spring as_ the 

ct BT al A B c direct descendent of the 

Figure 3. Effect of heat treatment upon the relative position of spring which weighed pro- 

HE springs, after form- sa ie Ren gas Fs pb pir conten ge nen me duce, which our great grand- 


ing, were hooked at both 
ends, the hooks lining up as 
shown in Figure 3a. 
ening it was found 
been a displacement 
with respect to one aother. 
displacement, 


there 


specimen increased, 
then coiled in a 
and 


single 


After hard- 
had 
of the hooks 
This 
becoming greater 
as the Rockwell hardness of the 
springs were 
length 
subjected to heating at a 
temperature of 300° Fahrenheit. 
It was found that at this temper- 
ature the ends of the coils had 


hardness of the wire. (c) annealed wire spring hooked short to 
allow for displacement during heat treatment. + 


fathers purchased one hund- 
red years ago. 





nealed wire, as indicated by Rock- 
well tests, and also by the degree 
of “spring back” from the coiling 
lathe, the greater was the degree 
of angular displacement of the ends 
in the heat treating process. By 
accurate measurement of the hard- 
ness of the wire, its action during 
heat treatment can be pretty ac- 
curately foretold. Springs of 
harder wire may be hooked short 
as shown in Figure 3C, and the 
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NATIONAL COLD HEADERS 


are daily proving that their many new and radically improved 


features really do result in greater output, longer die life and 
more accurate bolts. 
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T is no exaggeration to say that 
there have been more revolu- 
tionary improvements in Cold 
Heading Machine design and con- 
struction during the past few years 
than in any previous period in the 
history of the industry. With the 
advent of the modern automobile, 
aeroplane, etc., there came de- 
mands for stronger, more accurate 
and at the same time cheaper bolts, 
rivets and screws. Realizing that 
the conventional type of Cold Head- 
er could not be improved to entire- 
ly meet these new and exacting 
conditions, the Engineering Staff 
of The National Machinery Com- 
pany set out to develop an entirely 


new and original design of Cold 
Header. 
+ + + 
HE objectives were 


more accurate, strong- 
er and better finished 
output; greater over-all 
production, and longer die 
life and reduced upkeep 
expense. It is the hope 
that a review of what has 
been done in this new line 
of machines to accom- 
plish these objectives will 
prove of interest to the 
readers of Wire & Wire 
Products. 

+ + + 

T is obvious that the 

factors which _influ- 
ence the accuracy of the 


Fig. 1. 


8 ER RAT AAAI EMERG A RLS IDRIS APRON OE 


September, 1937 


WORKING OF METALS 
FINISHED PRODUCTS 


Cold Worked Metals + + + Cold Formed or Machined Products + + + Cold Heading 


3. Cold Heading 
4. Cold Forming and Finishing Operations 


5. Extruding 








__ SEPTEMBER, 1937 








Recent Progress In Cold Heading Machinery 


By R. H. Jones, 
National Machinery Co., Tiffin, Ohio. 


A review of the improvements 
in cold heading machine de- 
sign and construction which 


have occurred during the 
past few years. * * * 


work produced also have a de- 
cided bearing on its strength. If 
the stock is centrally upset, it not 
only results in a more accurate bolt 
or screw, but also in a stronger one, 
because there is no weaving of the 
metal at the juncture of the head 
and the shank. The fibers are, con- 
sequently, not ruptured at this 
point and there is less chance for 
the head to fail when the bolt is put 
into service. Translated into ma- 
chine design, this matter of accur- 
acy and strength of product means 
a non-springing bed frame and 








positive alignment of the tools dur- 
ing upsetting. 
+ + + 


O obtain the necessary rigidity, 

previous ideas of Cold Header 
bed frame design had to be dis- 
carded. It is a well-known engi- 
neering fact that spring in a bed 
frame—cross-sections being equal 
—is proportional to its length. As 
a result, the new type bed frame is 
of exceedingly short, compact and 
massive design. It is a heat treat- 
ed steel casting instead of cast iron. 
It has heavy transverse and longi- 
tudinal ribbing, which extends en- 
tirely to the floor. Exhaustive 
tests of this new type frame have 
proven it so rigid and unyielding 
that none of the energy of the ma- 
chine is uselessly con- 
sumed in springing the 
bed or working parts. 
Practically all of the head- 
ing energy goes into use- 
ful work, and the heads of 
the bolts or screws pro- 
duced are sharply filled 
without pounding of the 
dies. Fig. 1 is a photo- 
graph of one of these new 
type machines, and will 
serve to convey some idea 
of its unusually rugged 
design and construction. 


+ + + 
RIGID, non-springing 
bed frame _ coupled 


+ (Please turn to Page 482) 
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Wire Drawing Dies — Tube Drawing Dies 
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Wire Guides — Spring Wire Applications 
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Lt} PERMANENT SOURCE OF SUPPLY 


1 he Manufacture of Firthaloy Dies Is Firth-Sterling 
Poe Controlled from Mine to User 


i eed 10 years experience in manufacturing FIRTHALOY 
Dies—with control of raw material, constant research, high 
standard in production methods and servicing—has made 
possible the remarkable growth and expansion of business and 
facilities which make Firth-Sterling a dependable, permanent 

















source of supply for carbide dies. 

By locating our new FIRTHALOY DIE PLANT in the center 
of our McKeesport property, it is in the closest possible contact 
with laboratories, steel mill, wire plant, and general offices— 
an integral part of the business. For local servicing, Branch 
Shops in Hartford and Chicago have been enlarged. 

Firth-Sterling is becoming the permanent source of supply 
for an ever increasing number of discriminating users of 
Carbide Dies for the drawing, extruding and forming of wire, 
wire products, bars, and tubes. 


ee) 


NEW FIRTHALOY PLANT, McKEESPORT, PA. 


Works: McKEESPORT, PA. 
NEW YORK a LG NCie) HARTFORD 
CLEVELAND DETROIT LOS ANGELES 


PHILADELPHIA DAYTON 
GLOBE WIRE DIVISION, McKEESPORT, PA. 
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with a heading slide possessing 
accurate alignment, has been a 
combination that, in the past, has 
been almost impossible, to attain. 
The bed frame, of course, had 
to be short and compact to give 
the necessary freedom from spring, 
while the heading slide had to be 
long and narrow to provide the 
necessary alignment. In the case 
of these new Cold Headers this 
unique combination of a short bed 
frame and a long heading slide has 
been obtained by the adoption of 
an over-arm heading slide which 
is carried up and over the main 
shaft, having both front and rear 
bearings, with the main shaft lo- 
cated in between. Unlike previous 
slides which are inherently short 
because they are of necessity 
located entirely in front of the main 
shaft, this new long, narrow, pilot- 
ed over-arm type of slide provides 
such extreme accuracy of align- 
ment as to entirely solve this dif- 
ficult problem. It is clear that the 
longer the slide the more accurate 
will be its straight line movement. 
Since this over-arm slide is prac- 
tically double the usual length it is 
obvious, even to one not familiar 
with this type of equipment, that 
this machine can gather increased 
lengths of stock and obtain concen- 
tric, evenly filled heads. Due to 
the highly accurate alignment pro- 
vided by such a long slide, there is 
less chance for side play to cause 
“lopsided” cones and “off-center” 
heads. 
+ + + 
O further insure trouble-free 
operation at this point, a pit- 
man of simple and rugged construc- 
tion has been adopted. In combin- 
ation with an extremely large dia- 
meter pin working in plain round 
bronze bearings, this pitman is a 
marked aid in obtaining increased 
outputs because the need for re- 
pairs or adjustments at this point 
has been practically eliminated. 
+ + + 
T would avail nothing in the 
effort to provide accurate tool 
alignment if the tools themselves 
were not rigidly held in position 
during the upsetting operation. 
Consequently, in addition to a short 





Fig. 2. + + + +> 


bed frame and a long heading 
slide, means must also be provided 
for securely locking the tools after 
they have been shifted to the head- 
ing line. This matter of a satis- 
factory tool shifting mechanism 
also presented a difficult problem. 
It not only affects the accuracy of 
the product but the speed of the 
machine as well. After many ideas 
were tried and discarded, an oscil- 
lating type of shifter mechanism 
was finally developed and adopted. 
With this new construction, the 
coning and heading tools are rocked 
into and out of operating position 
with an easy oscillating motion 
about a fixed center. There is no 
shock or noise of impact when 





Fig. 3. + + + + 





these tools cuime to a definite stop 
in either position. The tool holder 
is mounted on the end of a large 
diameter spindle, which in turn is 
carried in a large block in the head- 
ing slide. The heading thrust is 
taken directly on a hardened plate 
of large area. The tools are auto- 
matically locked when in their 
heading position, by an actuating 
lever which is nearly on dead cen- 
ter at the time of upsetting. Due 
to the fact that the shearing action 
leaves the end of the blank higher 
on one side, there is greater ten- 
dency for the tools to shift side- 
wise than vertically. However, 
with this new construction the 
upper end of the tool holder rocker 
is against the abutment screw, 
while the actuating lever at the op- 
posite end is nearly on dead center. 
The tool is, consequently, secure- 
ly locked between these two joints 
and horizontal, as well as vertical 
shifting is prevented. The entire 
arrangement is protected against 
accidental damage by a fully auto- 
matic relief, if for any reason the 
tool holder cannot complete its full 
stroke when the tools are being 
shifted into and out of upsetting 
position. The entire mechanism is 
exceedingly simple, and tool ad- 
justments are easily and quickly 
made. Fig. 2 shows the new head- 
ing slide construction and Fig. 3 
is a view of the oscillating tool 
holder. 
+ + + 

HE invention of this new head- 

ing tool rocker mechanism pro- 
vided the third essentiai factor for 
accuracy in the work produced— 
the first two being a rigid bed 
frame and a heading slide that 
would remain m accurate align- 
ment. There is still another factor 
which has a decided bearing on the 
accuracy of the work produced— 
the dragging action of the shear. 

+ + + 

O assist in obtaining central 

and uniformly filled upsets the 
feed rolls of the new machine are 
set at an angle, (see Fig. 2), which 
compensates for the dragging ac- 
tion of the cutter when it severs the 
blank from the coil. In addition, a 
new type of cut-off and carry-over 
mechanism has been developed. 
The cutter is carried in a rugged 
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arm which oscillates back 
and forth between the cut- 
off station and the head- 
ing line on a large diam- 
eter pin which is fixed in 
the bed frame. The cam 
action which controls the 
movement of this arm is 
such that the cutter en- 
gages the stock with a 
comparatively slow but 
positive movement, 
rather than a_ vicious 
blow. After the blank is 
severed the movement ac- 
celerates and completes 
the cycle more rapidly 
and smoothly than has been pos- 


Fig. 4. 


Fig. 5 + + + + 


sible heretofore. The result 
is a greatly improved cut-off, 
which not only gives a better 
end on the blank but enables 
higher operating speeds to be 
maintained because of the 
easy oscillating motion about 
a center. 

HE conventional spring 

fingers for holding the 
blank in the cutter while it 
is being carried to the head- 
ing line have been discarded 
in favor of a positive acting, 
mechanically operating grip- 
ping finger. There is, con- 
sequently, no tendency for 
the blank to cock or rock 








when the cutter starts to recede, 
and being mechanically removed 
from the blank and because the 
finger does not snap off, there is 
no marking of the shank. This 
new construction is shown in Fig. 4. 
+ + + 

cy solid die work great pressure 

is necessary to start the ejec- 
tion of the piece from the die. If 
the ejector pin applies this pres- 
sure suddenly it causes more or 
less of a blow, which upsets the 
end of the blank. Naturally, this 
upsetting of the end of the blank 
results in a scored die as the piece 
is ejected. To eliminate this dif- 
ficulty an accelerated cam action 
was devised, which applies pressure 
gradually to the kickout pin and 
gives a slow initial starting move- 
ment. After the blank has started 
to move out of the die the pressure, 





+ + + 


of course, gradually dim- 
inishes and the movement 
of the new type ejector is 
gradually accelerated. 
Thus, the piece is ejected 
with push rather than a 
blow and there is no seri- 
ous upsetting of the end 
or scoring of the die due to 
ejection. This new kick- 
out arrangement is pic- 
tured in Fig. 5. 
+ + + 
OME idea of the prac- 
tical results of these 
improvements may be 


gained by an examination 
of the sample operations shown in 
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Fig. 6. 






* « 
Fig. 6. Note that the blanks are 
free from score marks and that the 
upsets are central and uniformly 
filled. 
+ + + 
CONSTANT source of annoy- 
ance and production delay in 
the past has been the crop 
end of each coil. After the 
end of the coil has passed the 
feed rolls there was nothing 
that could be done except shut 
down the machine and remove 
this crop end and discard it 
as scrap. If an attempt was 
made to feed this crop end 
into the machine by means 
of the starting end of the new 
coil, then, because a portion 
of the feed travel occurred 
before the new coil started to 
advance the crop end, the wire 
would not travel entirely to 
the gauge. As a _ result, 
a short blank would be shear- 
ed off and would stick in the 
(Please turn to Page 501) 
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All Wire Mill Men Are laviked to Attend 
The Wire Association 
1937 Meeting and Exhibition 


At Atlantic City, N. J., October 18, 19, 20, 21, 22, 1937 


In Association With the National Metal Congress 
WIRE ASSOCIATION HEADQUARTERS AND MEETINGS WILL BE AT THE HOTEL AMBASSADOR 
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Every wire mill production ex- 
ecutive engaged in the manu- 
facture or fabrication of wire 
and wire products of any kind is 
invited to join the Wire Associ- 


ation and attend these meet- 


ings. + + + + + + 


Wm. H. Bassett, Jr., Manager, 
Metallurgical Development, 
Anaconda Wire & Cable Co., 
Hastings-On-Hudson, N. Y. 


E. W. Clark, Mechanical Engineer, 
Wire and Cable Section, 


General Electric Co., Schenectady, N. Y. 


Non Ferrous Division 


E. W. Clark, Mechanical Engineer, 
Wire and Cable Section, 


General Electric Co., Schenectady, N. Y. 


Chairman of Division 


Wm. H. Bassett, Jr., Manager, 
Metallurgical Development, 
Anaconda Wire & Cable Co., 
Hastings-On-Hudson, N. Y. 


H. B. Carnahan, Asst. Works Mogr., 
Canada Wire & Cable Co., Ltd., 
Toronto, Ont., Canada. 


L. E. Dunkelberger, Chief Engineer, 
Reynolds Wire Company, 
Dixon, Ili. 


D. Horsfall, Works Manager, 
Canada Wire & Cable Co., Ltd., 
Toronto, Ontario, Canada. 


Carl Rolle, Mechanical Engineer, 
International Nickel Co., Inc., 
New York, N. Y. 
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JOHN C. CALLAGHAN 
Works Manager, Canada Works, Steel Co. of 


Canada. Chairman, Program Committee. 


PROGRAM COMMITTEE 
John C. Callaghan, Works Manager, 
Canada Works, 
Steel Company of Canada, Ltd., 
Hamilton, Ont. Canada, Chairman 
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PAPERS COMMITTEE 
Cold Working Division 


B. L. McCarthy, Chief Metallurgist, 
Wickwire Spencer Steel Co., 
Buffalo, N. Y. 

Chairman of Division 

H. M. Brightman, Asst. to President, 
Columbia Steel & Shafting Co., 
Carnegie, Pennsylvania 


D. D. Buchanan, Asst. Gen. Manager, 
Union Drawn Steel Company, 
Massillon, Ohio 

Louis S. Cooch, Metallurgist, 
Buffalo Bolt Company, 

North Tonawanda, N. Y. 

W. H. Crawford, Resident Manager, 
Eaton Manufacturing Co., 
Massillon, Ohio 

Chas. Fassinger, Sr., Vice Pres., 
Oliver Iron & Steel Corp., 
Pittsburgh, Pa. 

R. W. Krise, Vice Pres. & Gen. Mor., 
Milton Mfg. Co., Milton, Pa. 

Richard L. Wilcox, Vice President, 


Waterbury Farrel Foundry & Mach. Co., 


Waterbury, Connecticut. 


WZ 


In addition to a program of re- 
search papers, a splendid op- 
portunity is offered for informal 


discussions. For this purpose 


Wire Association Headquarters 
in the Hotel Ambassador are 
open from 9 A. M. to II P. M. 


+ + + 4 + ¢ 


daily. 


B. L. McCarthy, Chief Metallurgist, 
Wickwire Spencer Steel Co., 
Buffalo, N. Y. 


R. E. Brown, President, 
“WIRE AND WIRE PRODUCTS.” 
New York, N. Y. 


Steel and Ferro Alloys Division 


F. A. Westphal, Supt., Wire Mills, 
Sheffield Steel Corp., Kansas City, Mo. 
Chairman of Division 


A. F. Anjesky, Sales Manager, 
Cleveland Tramrail Div. of the 
Cleveland Crane & Engr’g. Co., 
Wickliffe, Ohio 

L. Atkinson, Superintendent, 
Frost Steel & Wire Co., Ltd., 
Hamilton, Ontario, Canada. 

Rodman R. Tatnall, Engineer, 
Wickwire Spencer Steel Co., 
Worcester, Mass. 

Earle H. Thomas, Superintendent, 
Geo. W. Prentiss & Co., 
Holyoke, Mass. 


Leslie C. Whitney, Chief Metallurgist, 
Copperweld Steel Corp., 
Glassport, Pa. 


WE 


Make Your Plans Now to Come and Participate in the Discussions. 
For detailed information address RICHARD E. BROWN, Secretary 


17 EAST 42nd ST. 
f/B\i/DVI/A\W/B\i/OI/AVI/A VIA \W/A\W/AVI/OIWAVI/ONIIANI 


THE WIRE ASSOCIATION 


ied York, N. Y. 








IDI I 





« PROGRAM «+ 


Monday, October 18, 1937 at Hotel Ambassador, Atlantic City, N. J. 


6egN 


A. M.—Registration—“Get Together” 
1 P. M. Directors’ Meeting—Program Committee Meeting and Lunch 


+ + + 


The Technical Sessions 
MONDAY, TUESDAY, WEDNESDAY AND THURSDAY, OCTOBER 18-19-20-21, 1937 
(All Research Papers Will Be Preprinted in the October Issue of Wire and Wire Products) 





THERE WILL BE A REGISTRATION FEE OF $5.00 FOR THOSE ATTENDING THESE TECHNICAL 
SESSIONS AND INFORMAL MEETINGS 


ADMISSION WILL BE BY BADGE ONLY 





To those Registering and Attending the Meetings 
stenographic copies of the discussions will be available free. 
To all others $5.00 per copy 











MONDAY, OCTOBER 18, 1937 
Afternoon Session, 2:00 P. M. 
PAPER: FATIGUE PROPERTIES OF HELICAL SPRINGS 
By R. R. Tatnall, Engineer, 
Morgan Works, Wickwire Spencer Steel Co., Worcester, Mass. 


++ + 
TUESDAY, OCTOBER 19, 1937 
Morning Session, 9:30 A. M. 
PAPER: NEW DEVELOPMENTS IN MATERIAL HANDLING FOR WIRE MILLS 
By A. F. Anjeskey, Sales Manager 
Cleveland Tramrail Division, Cleveland Crane & Engineering Co., Wickliffe, Ohio 


PAPER: NOTES ON THE ANNEALING OF NICKEL SILVER WIRE IN COILS 
By T. C. Merriman, Metallurgist 
Seymour Manufacturing Co., Seymour, Conn. 


MOTION PICTURE: “THE MAKING OF STEEL WIRE,” BETHLEHEM STEEL CO. 


Afternoon Session, 2:00 P. M. 


PAPER: LIME IN WIRE DRAWING 
By D. E. Washburn, Chief Chemist 
American Lime & Stone Div. of Warner Co., Bellefonte, Pa. 


PAPER: A. C. ELECTRO-PICKLING 
By Allan B. Dove, Chemical Engineer 
Canada Works, The Steel Company of Canada, Ltd., Hamilton, Ont., Canada 


PAPER: HANDLING WASTE ACIDS FROM PICKLING OPERATIONS 
By H. E. Klein, Engineer, Chemical Industry 
B. F. Goodrich Company, Akron, Ohio 
+ + + 
WEDNESDAY, OCTOBER 20, 1937 
Simultaneous Meetings of Ferrous and Non-Ferrous Divisions All Day 
Morning Sessions, 9:30 A. M. 
Ferrous Division 

PAPER: COLD HEADING 


By L. S. Cooch, Metallurgist 
Buffalo Bolt Company, North Tonawanda, N. Y. 


VA\W/AWAN/\i/AAW/A) 
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PAPER: THE ART OF COLD HEADING, PAST, PRESENT AND FUTURE 
By A. R. Ryan, Industrial Engineer 
General Electric Co., Schenectady, N. Y. 


Non-Ferrous Division 


PAPER: PRODUCTION OF COPPER FROM MINE TO MILL 
By Wm. H. Bassett, Jr.. Manager, Metallurgical Development 
Anaconda Wire & Cable Co., Hastings-on-Hudson, N. Y. 


MOTION PICTURE: NORANDA ENTERPRISES 
+ + + 
Afternoon Sessions, 2:00 P. M. 


Ferrous Division 
PAPER: THE PHENOMENON OF GRAIN GROWTH IN LOW CARBON STEEL WIRE 
By B. L. McCarthy, Chief Metallurgist 
Wickwire Spencer Steel Company, Buffalo, N. Y. 


Non-Ferrous Division 
PAPER: THE MANUFACTURE OF FOURDRINIER WiRES 
By Hugh E. Brown, Director of Research 
W.S. Tyler Company, Cleveland, Ohio 
PAPER: THE NEED OF A BETTER QUALITY OF COPPER IN APPARATUS MANUFACTURE 
By L. H. Burnham, Engineer 
Transportation Div., General Electric Company, Pittsfield, Mass. 


At 4:30 P. M., Wednesday afternoon all Technical Sessions will terminate for the day and be immediately followed by the 
annual meeting of the Wire Association. At this meeting will be made the Award of The Wire Association Medal, by John 
C. Callaghan, Chairman of Program Committee. 


> =}: = 


Evening—The Ambassador—7:30 P. M. 
Annual Dinner—Stag-Smoker 


DINNER COMMITTEE 


R. L. Hamaker, Dist. Sales Manager A. R. Zapp, Manager 
Warner Company Firthaloy Division 
New York, N. Y. Firth Sterling Steel Co. 
Chairman McKeesport, Pa. 
+ + + 


THURSDAY, OCTOBER 21, 1937 
Morning Session, 10:00 A. M. 
PAPER: A METALLURGICAL STUDY OF THE FACTORS AFFECTING THE QUALITY OF GALVANIZING 
By R. W. Sandelin, Chief Metallurgist 
Atlantic Steel Company, Atlanta, Ga. 
PAPER: HIGH NICKEL ALLOYS IN THE FIELD OF WIRE AND WIRE PRODUCTS 
By Carl Rolle, Development and Research Division 
International Nickel Co. Inc., New York, N. Y. 

Afternoon Session, 2:00 P. M. 


PAPER: COLD DRAWN BARS 
By D. W. McDowell, Metallurgist 
Union Drawn Steel Company, Chicago, Illinois 


PAPER: PRODUCTION OF BOLTS FOR RAILROADS AND BRIDGES 
By Chas. Fassinger, Vice-President 
Oliver Iron & Steel Corp., Pittsburgh, Pa. 


MOTION PICTURE: “THE MAKING OF STEEL WIRE,” BETHLEHEM STEEL CO. 








ALL MEETINGS WILL BE HELD AT THE AMBASSADOR HOTEL, ATLANTIC CITY, N. J. 








NATION IN NY 
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Exports and Imports of Wire 





Exports of Iron and Steel Wire Products in June, 1937, and June, 1936 


(In Gross Tons) 











Wire rope 


Insulated iron or steel wire and cable—see analysis below 


JUNE MAY JUNE 

1937 1937 1936 

Wire rods 3,968 5,872 3,317 
Strip steel 10,300 8,077 6,002 
Plain, black or galvanized iron or steel wire 4,591 5,675 4,069 
Barbed wire and woven wire fencing 3,009 4,086 2,187 
Woven wire screen cloth 143 182 94 


517 416 


Other wire and manufactures . 1,355 850 399 
Wire nails 1,966 1,980 448 
lacks 24 22 32 
Other nails, including staples 217 256 149 
Bolts, machine screws, nuts, rivets and washers 1,019 1,321 493 

Total, these 11 classifications 27,109 28,737 17,190 





Imports of Iron and Steel Wire into the United States 


(In Gross Tons) 





Concrete reinforcement bars 
Hollow bar and drill steel 
Wire rods 

Barbed wire 

Round iron and steel wire 
Telephone and telegraph wire 
Flat wire and strip steel 
Other wire 

Hoops and bands 

Nails, tacks and staples 
Bolts, nuts and rivets 


Total, these 12 classifications 


40 771 501 
230 273 162 
1,044 1,293 1,278 
580 962 557 
308 484 420 
2 1 
350 366 274 
734 428 64 
2,674 2,393 979 
810 1,159 1,479 
18 16 16 
6,790 8,145 5,731 








Exports of Insulated Wire and Cable, June, 1937 

















Foreign To U. S. Possessions 

Pounds Dollars Pounds Dollars 

Insulated iron or steel wire and cabie 8,402 $ 2,595 1,568 $ 216 

Rubber-covered wire 572,398 170,363 93,039 24,622 

Copper weatherproof wire 34,887 15,824 4,183 

Copper telephone cable . 4,592 1,440 338 

Other insulated copper wire 507,542 135,375 319,742 57,102 
Nickel-chrome electric resistance wire 41,883 43,593 

Total, these 6 classifications 1,307,482 $391,405 431,613 $86,461 








Pig Iron Shipments Lower in May 
- June, pig iron exports record- 

ed the outstanding decline (12,- 
404 tons) when compared with the 
total for May, others of moment 
occurring in ingots (5,634 tons), tin 
plate (5,207 tons), heavy rails 
(4,838 tons), wire rods (1,904 
tons), and skelp (1,688 tons). The 
most prominent increase (5,847 
tons) was registered in exports of 
unfabricated plate, followed by 
those in plain shapes (2,946 tons), 
galvanized sheets (1,839 tons), 
hot-rolled strip steel (1,818 tons), 
relaying rails (1,498 tons) and 
black steel sheets (1,282 tons). 

+ + + 
Pig Iron Continues Leading 
Export Item 
ROM a tonnage standpoint, pig 
iron shipments totaling 105,- 


194 tons (117,598 tons in May) 
represented the leading export 
item, the outstanding markets be- 
ing Japan (60,086), the United 
Kingdom (4,781), Sweden (3,640), 
and Poland (1,048). Next came 
unfabricated plate shipped to an 
aggregate of 31,485 tons (25,73 
tons) mostly to Japan (11,110), 
Canada (4,274), Sweden (4,241), 
China (1,973), and Soviet Russia 
(1,176). Following were black 
steel sheets 25,029 tons (23,747 
tons) going chiefly to Canada 
(6,972), Soviet Russia (3,732), 
Mexico (2,428), France (2,162), 
and China (1,590). Tin plate fol- 
lowed in a trade aggregating 23,- 
207 tons (28,414 tons), the most 
prominent outlets being Japan 
(3,095), Cuba (2,405), China (1,- 
714), the Netherlands (1,710), 


Brazil (1,618), and Italy (1,550). 
Next were ingots totaling 19,753 
tons (25,387 tons) taken mostly 
by Japan (16,788), China (1,108), 
and Mexico (560). Sixth in im- 
portance were steel bars 12,760 
tons (12,954 tons), the bulk taken 
by Canada _ (2,239), Colombia 
(1,887), China (1,775), the Philip- 
pine Islands (641), and Turkey 
(544), 
+ + + 
Far East Again Leading Outlet 

ANKING first as an outlet for 

United States semi-finished 
and finished iron and steel products 
for the fourth consecutive month, 
the Far East took 138,215 tons in 
accounting for 45.1 percent of the 
shipments made in June (45.8 per- 
cent in May). Following was 
Europe whose purchases (71,220 
tons) accounted for 23.2 percent 
(21.6 percent). Next was North 
and Central America and the West 
Indies (62,435 tons) whose propor- 
tion of 20.4 percent was followed by 
South America’s total (28,127 
tons) which made up 9.2 percent. 
Last was Africa’s  receivings 
(6,284 tons) which was only 2.1 
percent (2.0) of all shipments 
made during the month. 

+ + + 
Japan Continues Leading 
Individual Outlet 

FoR the second successive month, 

Japan led Canada as an outlet 
and accounted for 96,259 tons of 
chiefly pig iron (60,086), steel in- 
gots (16,788), unfabricated plate 
(11,110), tin plate (3,095), and 
wire rods (1,012). Next came Can- 
ada (38,474 tons) whose trade was 
mostly skelp (8,319), black steel 
sheets (6,972), plain shapes (4,- 
925), unfabricated plate (4,274), 
cold-rolled strip steel (3,072), steel 
bars (3,072), and hot-rolled strip 
steel (1,345). Following was the 
United Kingdom (34,951 tons) in a 
trade chiefly of pig iron (31,624), 
steel bars (595), hot-rolled strip 
steel (550), and black steel sheets 
(503). China’s total (16,622 tons) 
— fourth in importance — was 
chiefly pig iron (4,781), unfabri- 
cated plate (1,973), steel bars 
(1,775, tin plate (1,714), black 
steel sheets (1,590), and steel in- 
gots (1,108). Mexico took 10,284 
tons, of which the bulk was black 
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steel sheets (2,428), tin plate (1,- 
034), car wheels and axles (785), 
seamless casing and oil-line pipe 
(627), steel ingots (560), and weld- 
ed black steel pipe (517). Sweden 
was sixth in a trade aggregating 
10,256 tons, the bulk being unfab- 
ricated plate (4,241), pig iron 
(3,640), plain shapes (796), tin 
plate (615), and black steel sheets 
(483). 
+ + + 


But Slight Change in Imports 


ESPITE the fact that the iron 

and steel export trade of the 
United States has registered a 
steady increase, imports have 
recorded but little change over last 
year. 
699 tons valued at $2,212,086) was 
slightly lower than in May (39,788 
tons valued ot $2,271,192), and also 
below the June 1936 total (40,325 
tons valued at $1,657,194). Com- 
pared with May, receipts in June 
recorded declines in 17 items, gains 
in a like number, and in 5 products 
there was no trade in either month. 
The sharpest decline (1,988 tons) 


In fact, the June trade (39,-— 


was that in ‘other’ pipe receipts, 
followed by those in shapes (1,602 
tons), sheets, skelp and sawplate 
(852 tons), and concrete reinforc- 
ing bars (731 tons). The out- 
standing increase registered (1,588 
tons) was in spiegeleisen, others 
of moment occurring in pig iron 
(1,180 tons), rails (1,126 tons), 
and ferromanganese (991 tons). 


) + + + 
Pig Iron Leads in June 


IG iron in a trade totaling 7,541 

tons was the principal product 
received in June—from the stand- 
point of, tonnage—and came most- 
ly from British India (6,810), 
Canada (381), and Sweden (200). 
Then came shapes (7,380 tons) 
taken chiefly from Belgium (6,- 
053), and France (1,297). Follow- 
ing were solid and hollow bars 
(3,635 tons) principally from Bel- 
gium (2,616), France (423), and 
Sweden (422). Ferromanganese 
was next (3,418 tons) and the bulk 
came from Norway (2,181), and 
Canada (1,082). Then were 
‘other’ hoops and bands (2,674 





tons) coming chiefly from Bel- 
gium (1,868), France (668), and 


Germany (114). Sixth was spie- 
geleisen (2,375 tons), coming from 
Canada (2,325), and Norway (50). 
+ + + 
Again Belgium Leads as Supplier 
ELGIUM continued in June to 
lead in the supply of iron and 
steel products (excluding scrap) 
to the United States. Its total 
(11,703 tons) consisted of chiefly 
shapes (6,053), solid and hollow 
bars (2,616), and ‘other’ hoops and 
bands (1,868). Second was British 
India (6,810 tons) whose trade 
was all pig iron. Germany (6,082 
tons) followed and the bulk of its 
trade was in ‘other’ pipe (1,631), 
rails (904), sheet piling (671), 
nails, tacks, and staples (603), and 
barbed wire (532). Canada’s total 
(4,986) ranked next and included 
chiefly spiegeleisen (2,325), fer- 
romanganese (1,082), and rails 
(757). Fifth came Sweden (3,566 
tons) whose trade was mostly wire 
rods (993), solid and hollow bars 
(322), sponge iron (371), flat wire 
(Please turn to Page 504) 

















high carbon wire. 


special 
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Telephone State 7468 





MICROMETER PRECISION =iCR i 


CONTINUOUS IMPROVEMENT 


MICRO-WELDERS with dial indicating an- 


nealing attachments are now available for 


There is positive control of annealing tem- 
perature and already hundreds of these 
MICRO-WELDERS 
their dependability and satisfactory per- 
formance with leading manufacturers. 


are proving 


MICRO PRODUCTS COMPANY 
20 NORTH WACKER DRIVE, CHICAGO, ILL. 
General Office and Factory, Peoria, Ills. 
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A Review oF Recent Wire PATENTS 





No. 2,085,780, METHOD OF MAKING 
FROZEN STRIPS OF WIRE STAPLES, 
Patented July 6, 1937 by Rudolph E. 
Zeruneith, Camden, N. J. 

In addition to wire staples, it is stat- 
ed that this method is adapted for mak- 
ing strips of wire hairpins of the type 
of either wire staples or wire hairpins 
which are removably secured together 
by a suitable adhesive. 


+ + + 


No. 2,085,957, COIL WINDING MA- 
CHINE, Patented July 6, 19387 by Ed- 
ward W. Collins, Anderson, Ind., as- 
signor to General Motors Corporation, 
Detroit, Mich., a corporation of Dela- 
ware. 

This is described as an improvement 
over U. S. patent 1,995,916 of March 26, 
1935, the inventor having provided means 
in the machine to prevent accidental 
manipulation of the foot pedal during 
winding operations. 


+ + + 


No. 2,085,995, INSULATED ELEC- 
TRICAL CONDUCTOR AND PROCESS 
OF MAKING SAME, Patented July 6, 
1937 by Winton I. Patnode and Edward 
J. Flynn, Schenectady, N. Y., assignors 
to Genera] Electric Company, a corp- 
oration of New York. 

For the purpose of providing a hard, 
flexible, tough abrasion-resistant insula- 
tion for wire conductors, these inventors 


Complete Descriptions and Drawings 
of Patents May Be Had for 25 cents. 
Address, Wire & Wire Products, 17 East 
42nd St., New York. 





provide an organic insulation compris- 
ing the products of reaction of formal- 
dehyde and_ hydrolyzed polymerized 
vinyl acetate. 


ae ae 


No. 2,086,012, SPRING STRUCTURE, 
Patented July 6, 1937 by William E. 
Wunderlich, Muncie, Indiana. 

The spring structure is one where 
compression springs and a number of 
helical springs are included, the latter 
extending transversely of the rows of 
compression springs, with the material 
forming the ends of the helical springs 
being deformed to provide tongues and 
project between the overlapping por- 
tions of the end turns of adjacent com- 
pression springs to hold the end turns 
together. 


+ + + 


No. 2,086,086, FASTENER SEAL, 
Patented July 6, 1937, by Raoul Las- 
sonde, St. Hyacinthe, Quebec, Canada. 

This nail has a bulbous enlargement 
formed adjacent the head and independ- 
ent thereof with a ring of relatively 
soft material having a flaring peripheral 
skirt portion and a tubular sleeve adapt- 


ed to be tightly fitted about the enlarg- 
ed portion of the nail. 


+ + + 


No. 2,086,248, WEFT LAYING 
MECHANISM FOR A WIRE CLOTH 
LOOM, Patented July 6, 1937 by Her- 
bert L. Thompson, Elgin, IIl., assignor 
to Reynolds Wire Co., Dixon, IIl., a corp- 
oration of Illinois. 

The mechanism includes a rolling shut- 
tle with means for projecting it through 
the warp shed for laying the weft wires 
and thereafter conveying it on a curved 
path to a position substantially in the 
weaving line. 

+ + + 


No. 2,086,321, SPRING, Patented July 
6, 1937 by Hiojiro Kudo, Nada-ku, Kobe, 
Japan, assignor to The Kobe Seikosho 
Company, Limited, Kobe City, Japan. 

In this construction, there are two 
wire springs, one of generally cylin- 
drical cross section and inner one of 
conical cross section, screwed one into 
the other and in contact with each other 
at one end and diverging towards the 
other end. 

+ + + 


No. 2,086,736, ROD BENDING MA- 
CHINE, Patented July 13, 1937 by Rob- 
ert Kendrick Palmer, Hamilton, Ontario, 
Canada. 

(Please Turn to Page 490) 
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Connecticut 





THE BELLIS HEAT TREATING CO. 


LAVITE ANNEALING 


more uniform product — greater output — lower cost — better surface — elimin- 
ates pickle — better shop conditions — no excess heat; no dirt; no smoke. 


of years of development of materials, processes and equipment as covered by our 
patents of many new and exclusive features. 





LAVITE ANNEALING FURNACE—1000°—2000° F. 
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LAVITE LIMITED, 
Low Moor, Bradford 
Yorks, England 
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A Review oF Recent Wire PATENTS 





(Continued from Page 489) 

This machine is adapted for simul- 
taneously effecting a number of bends 
in a straight rod, the position of the 
bends being adjusted by the machine. 

+ + + 

No. 2,086,801. PROCESS OF MAK- 
ING TAPPET SCREWS, Patented July 
13, 1937 by Howard A. Hayden, Detroit, 
Michigan. 

This screw comprises a hard wearing 
portion supported in a softer and tough- 
er portion. 


No. 2,087,303, INSULATED CON- 
DUCTOR AND METHOD OF MAKING 
SAME, Patented July 20, 1937 by Sam- 
uel J. Rosch, Yonkers, and Vito F. di 
Lustro, Irvington, N. Y., and Paul M. 
Rogers, Orange, Calif., assignors to Ana- 
conda Wire & Cable Company, New 
York, N. Y., a corporation of Delaware. 

More specifically, the invention lies in 
the provision of the covering for wire 
conductors which covering comprises an 
elongated mass of loosely associated 
carded fibres of low inherent tensile 








GLADER WIRE 





NAIL 





We Have Recently Made An Addition To Our Line Of 
Wire Nail Making Machinery. 


The Machine Illustrated Above 
Produces The "Duplex"’ or 
Twin-Head Wire Nails. 


For Further Information Address 


WM. GLADER MACHINE WORKS 


210 N. Racine Avenue, 


CHICAGO, ILLINOIS 


MACHINERY 
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strength with a helical thread-like re- 
inforcement about the exterior thereof. 
+ + + 

No. 2,087,335, STRAND MEASUR- 
ING APPARATUS, Patented July 20, 
1937 by George A. Seeley, Baltimore, 
Md., assignor to Western Electric Com- 
pany, Incorporated, New York, N. Y., 
a corporation of New York. 

This apparatus is adapted for measur- 
ing unevenly surface wire from process- 
ing machines as the wire is advanced 
te a takeup reel. 

+ + + 

No. 2,087,876, ANNULAR STRAND, 
Patented July 20, 1937 by Thomas F. 
Peterson, Worcester, Mass., assignor to 
The American Steel and Wire Company 
of New Jersey, a corporation of N. J. 

This strand is adapted for use as an 
electrical conductor and is without in- 
ternal supporting members. 

+ + + 

No. 2,087,881, FASTENING, Patent- 
ed July 27, 1937 by Edward H. Bastable, 
Jamaica Plain, Mass., assignor to United 
Shoe Machinery Corporation, Paterson, 
N. J.. a corporation of New Jersey. 

For the purpose of securing, tempor- 
arily, a heel to the heel-seat of a shoe, 
this inventor has provided a screw-like 
fastening means, including a head, a 
shoulder, a cylindrical hub, with the 
shoulder inclined gradually toward the 
hub, the hub having at its inner end a 
flat shoulder of less diameter than the 
inclined shoulder, and the fastening 
terminating in a threaded shank. 

‘ie @ 

No. 2,088,176, METHOD OF AND 
MEANS FOR COVERING WIRE, Pat- 
ented July 27, 1937 by Paul M. Rogers. 
Hastings on Hudson, N. Y., assignor to 
Anaconda Wire & Cable Company, New 
York, N. Y., a corporation of Delaware. 

In this patent, the method includes 
disintegrating stock to form flock, pneu- 
matically compressing the flock into a 
strip-like mass while assembling a re- 
inforcement therewith and wrapping such 
strip and reinforcement simultaneously 
around a longitudinally advancing core. 

+ + + 

No. 2,088,446, METHOD OF PRO- 
DUCING COVERED WIRE, Patented 
July 27, 1937 by, Harry G. Specht, Mont- 
clair, N. J., assignor to Eastwood-Neal- 
ley Corporation, Belleville, N. J., a 
corporation of N. J. 

The process consists in simultaneous-: 
ly feeding between feeding rolls a flat 
covering strip, a fiat strip of bonding 
material, and a separate wire core in 
longitudinal juxtaposition, the flat strip 
of bonding material being in engage- 
ment with the core, then feeding the 
strips and core through a succession of 
longitudinally spaced circular forming 
dies of gradually decreasing diameter 
to form the covering strip and bonding 
strip from flat to tubular form about 
the core, the edges of the covering and 
bonding strips extending longitudinally 
of the core, and subjecting the covered 
wire to a heating operation at a point 
between the first and last dies to cause 
the bonding strip to bond the covering 
strip to the wire core. 


WIRE 





New Double Pointed Vertically 
Cast Wire Bar 


By Frederic Benard, 


Plant Manager, Ontario Refining Company Ltd., Copper Cliff, Ontario. 








ARIA 
N the develop- mee | 
ment of pro- ae r = : 




















duction technique 
for the manufac- 
ture of vertical- 
ly cast copper 
wire bars, a 
great deal of time 
and effort has 
been expended in 
devising a meth- & 
od of providing 
these bars with 
a tapered nose at 
each end. This 
is a standard de- 
sign feature of 
the familiar hor- 
izontally cast 
wire bar and 
owes its impor- 
tance to the fact 
that unless a well 
rounded, tapered nose is provided, 
there is inevitably over-rolling and 
“fish-tailing’” in the breakdown 
passes of the rolling mill, which 
leads to excessive scrap. 
+ + + 

ANY methods have been in- 

vestigated for securing this 
necessary nose at each end of 
the vertically cast product. 
These include as the essential 
mechanism, rolling, swaging, 
and casting. Recently, the 
Ontario Refining Company, 
Copper Cliff, Ont., in cooper- 
ation with Ingersoll Milling 
Machine Co., Rockford, Illin- 
ois, has successfully develop- 
ed a production machine for 
machining a nose on both 
ends of a vertically cast cop- 
per wire bar. By this process 
a scientifically designed nose 
is secured which represents 
the ideal section from the 


ae ; 


standpoint of minimized end scrap 
in rolling operations. 


+ + 4+ 
RODUCTION rolling of the new 
double pointed bar has recently 


afforded full confirmation of re- 
sults secured in experimental tests. 


ae 


a ae ae ae 


ea a 





Vertically cast copper wire bars with tapered nose at each end. 





Rod produced 
from these bars 
is superior in 
-. quality, especial- 
“4 ly in the produc- 
tion of hair wire, 
to that resulting 
4 from reduction 
of the horizontal 
type being char- 
m acterized by free- 
s dom from laps, 
slivers and oxide 
segregation. It 
also possesses 
definite advan- 
= tages over rod 
“= rolled from the 
regular style ver- 
— tically cast bar 
» with square cut 
ends and _ taper 
at one end only. 
These features result in over-roll- 
ing with its attendant evils neces- 
sitating removal of considerable 
end scrap. The rounded contour 
of the new bar is advanced with 
successive reductions, thus elimin- 
ating the familiar “fish-tail” effect. 
+ + + 


HE ingenious machine 

which performs the point- 
ing operation consists sub- 
stantially of two three-spindle 
motor driven saddles mount- 
ed on bedways on opposite 
sides of a work holding fix- 
ture. Each saddle contains a 
rotating drum having two 
spindle carriers arranged to 
move in arcs of a circle hav- 
ing the drum axis for a dia- 
meter. 

+ + + 


HE machine cycle is as 
follows: Bars are deliver- 


(Please turn to Page 495) 
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‘Round the World With the Wire Industry 





German Notes 
LTHOUGH the usual summer 
lull is on, the wire industry 

has so many unfilled orders on the 
books that there is no slowing 
down of operations. Quite on the 
contrary, German wire production 
is wholly inadequate to the de- 
mand. German wire production 
rose as follows: (monthly aver- 


age); first half of 1932 (the low- 
est after war year figure) 32,000 
tons; 1933, 37,000 tons; 1934, 49,- 
000 ; 1935, 68,000 tons ; 1936, 86,000 
tons, and this year, 93,000 tons. A 
further rise without expansion of 
plants is impossible (except a small 
correction of this figure upwards). 
3ut the demand is growing rapidly 
and the consumers are retarded 
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SYNCRO 


welcome an opportunity to 


engineers will 


help you solve your insulating 
problems. 


To facilitate your exper- 
imental work a machine of 
this type will be placed at 
your disposal in our labor- 


atory. 


We will be glad to con- 


sult with you on your 
problems and to serve ex- 
perimental insulations and 
constructions within the 


range of our equipment. 


We are looking forward to a visit 


with you at the 


CONVENTION 


BOOTH ak 


This type of machine will be operating 
at our booth with other types of wire 


machinery. 


SYNCRO MACHINE 


187 SYLVAN AVE. 


COMPANY 


NEWARK, N. J. 
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on getting deliveries. The wire 
industry got only about 75% of its 
wire rod requirements first half 
of 1937. The domestic customers 
got about 80% of their orders ac- 
cepted; the export customers less 
than two-thirds. As a very heavy 
demand is anticipated for the 
autumn months, it will be difficult 
to place the orders inasmuch as the 
other continental wire makers are 
in about the same position as the 
German makers. No change of 
prices has occurred in the past 
weeks. 
+ + + 
Ppeeed copper wire exports 
advanced from 1,788 tons the 
first half of 1935 to 1,987 tons last 
year and 2,748 tons first half of 
1937. Twisted copper wire (3 to 
7 ply) advanced from 640 tons to 
1,386 tons. The values were up 
for wire by 63% and for twisted 
copper wire by 168%. 
+ + + 
LL stocks of wire and wire 
products in hands of the Ger- 
man trade exceeding 10 tons had 
to be reported to the Directors of 
the iron and steel industry super- 
vision office in Berlin up to July 
17th. 
+ + + 
OLLOWING the reduction of 
aluminum prices in Germany, 
the prices for aluminum cables and 
electric wires were reduced 10% 
on July 5th. The export prices 
however have been left unaltered 
and are higher now than the 
domestic quatations. 
+ + + 
HE shipment dates as quoted 
by the IWECO for export are 
as follows: Wire nails, smooth 
specification, 10 to 12 weeks, in- 
cluding odd sizes or broken speci- 
fications 12 to 15 weeks; barbed 
wire 8 to 10 weeks; fencing wire 
10 to 12 weeks; manufacturers 
bright wire 14 to 16 weeks; an- 
nealed wire 7 to 9 weeks; wire 
netting up to 20 weeks, twisted (3 
to 7 ply) wire 14 to 16 weeks. The 
shipment dates for high quality 
steel wire (not under control of the 
IWECO) are up to 20 weeks and 
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‘Round the World With the Wire Industry 





for wire ropes between 12 and 16 


weeks. 
+ + + 


AST year 15 to 20% of German 
wire rod exports were o.h. steel 
quality; at present however, the 
percentage has risen above 50%. 
+ + + 
Wire in the Philippines 
SMALL amount of Japanese 
plain wire is being sold in the 
Philippine market. No barbed 
wire and nails, however, are be- 
ing offered by that source. Nor is 
European barbed wire being offer- 
ed in the market, but there ap- 
pears to be fairly substantial 
stocks on hand. Nails are being 
offered by producers in The 
Netherlands and for the 1-inch size 
their prices shave (some 10 per- 
cent) those offered by American 
shippers; however, with respect to 
the larger sizes the prices quoted 
are approximately the same. 
+ + + 
More Fences for Buenos Aires 
ROPERTY owners in Buenos 
Aires, Argentina, are ‘‘hasten- 
ing to erect fences and sidewalks 
in order to avoid penalty pay- 
ments,” because of two municipal 
laws issued recently. Most of the 
fence installations are of wire par- 
tially processed and meshed in 
local mills. In the first 5 months 
of the current year the United 
States is reported to have sold to 
Argentina some 3,535 tons of plain, 
galvanized and barbed wire. 
+ + 
High Wire Demand at Hamilton 
HE wire plants of the steel com- 
panies in the Hamilton, On- 
tario, district of Canada “are busy 
supplying the demand for wire 
products”. Wire output has _ in- 
creased, owing to an augmented 
demand for wire to “make wire 
rope and wire for automobile tires.” 
Steel bar orders are sufficient to 
keep the bar production depart- 
ments active for at least three 
months, while orders on hand for 
steel sheets and tin plate are ex- 
pected to keep the plants busy 
until January 1938. Scrap demand 
is heavy. Practically all iron and 
steel companies in the district an- 
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ticipate an excellent year it is 
stated. 
eee 
Bar Competition in Philippines 
UROPEAN quotations in the 
Philippine Islands for con- 
crete reinforcement bars are ap- 
proximately the same as_ those 
offered by American suppliers, but 
that deliveries are longer delayed. 
European mills are apparently 
making some effort to become com- 


r 





petitive in bars, and deliveries are 
stated to be improving. 
+¢ + 4 
Confirms Sale to Bethlehem 
Of Williamsport Wire Rope 


N order confirming the sale of 

Williamsport Wire Rope Co., 
Williamsport, Pa., to Bethlehem 
Steel Co. for $3,300,000 was signed 
recently by federal judge Albert 
W. Johnson at Lewisburg, Pa. 





FARREL NI-HARD ROLLS 
PRODUCE BETTER FINISH SHEETS 


Cupola Chilled Iron, Electric 


The surface of rolled sheets 
can be no better than the sur- 
face of the rolls on which the 
sheets are produced. Farrel 
Ni-Hard Rolls are ideal for high 
finish sheets as they produce a 
higher quality finish, their life 
is longer and cost per ton of out- 
put is lower. Farrel Ni-Hard 
Rolls combine a hardness of 80 
to 90 scleroscope with high 
strength and a flawless surface. 
Note the highly reflective sur- 
face of the Farrel Ni-Hard Rolls 
shown in the unretouched photo- 
graph above. 


Farrel Rolls are made in sev- 
eral grades, including Sand, 


Farrel-Birmingham Rolling Mill Equipment includes: Rolls 
and Manipulating Equipment — Universal Mill Spindles 
or Rod — Roll Grinding Machines — Roll Calipers — Gears — 


Drives up to 10,000 H.P. — Flexible Couplings. 


Furnace Chilled Alloy Iron, 
Heat-Treated Farrel Ni-Hard, 
Farrel-Erler and Steel. 


Over seventy-five years’ ex- 
perience in designing and manu- 
facturing rolls for a broad vari- 
ety of uses... unexcelled plant 
facilities . . . modern equipment 

. skilled technicians in metal- 
lurgy and engineering .. . found- 
ers and machinists trained in 
specialized roll manufacture... 
make an effective combination 
for producing rolls of superior 
quality, precision and durabil- 
ity. 

Rolling Mills Rod Mill Tables 


Rod Coilers Lead Presses for Pipe 
Mill Pinions Pinion Stands — 


FARREL-BIRMINGHAM 


Company, Inc. 


38 Main St., Ansonia, Conn. 
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*Konik, Special Manufactur- 





Whatever your use of wet drawn or 
tinned wire, Continental can supply 
you the desired color, character and 
weight of finish on base wire of analysis 
and temper to speed your production, 
reduce rejections, and add to the ap- 
pearance and dependability of your 
product. Liquor finished and coppered 
in hard, soft, and special stapling; white 
bronze, extra coppered, and extra liquor 
finished in hard and soft; liquor drawn 
bright annealed, dead soft annealed 
copper wiped, and annealed cleaned 
copper dipped; also tinned wire, are 
among those available. Prompt, de- 
pendable service on these or any types 
of manufacturers wire. We invite your 
inquiries. 

CONTINENTAL STEEL CORP. 


General Offices: Kokomo, Indiana 
Plants at Canton, Kokomo, Indianapolis 


CONTINENTA 


STEEL SHEETS AND WIRE PRODUCTS 


Bright Basic, Annealed, Wire Rods, Nails, Staples, Bale Sheets: Black, Galvanized, 
Ties, Barbed Wire; Fence — 15 Special Coated; Roofing 
Types; Gates and Fittings and Siding—14 Styles 

*Trade Mark Registered, U. S. Patent Office 


Galvanized, *Flame-Sealed 








Recent Studies of Intergranular 
Corrosion in Nickel-Chrome Steels 
(Continued from Page 473) 


quenched bar. We must simply re- 
member that the precipitation of 
carbide, intensified by cold work 
after quenching, may in some 
cases give rise to an exceptional 
tendency to submit to intergranu- 
lar corrosion. 
+ + + 
Summary 
HATEVER the composition 
of the austenite, its content 
of nickel, chrome, carbon, etc., 
whatever the alloy, whether 18/8, 
NC4, ATV, etc., and whether the 
corrosive medium be Strauss’ re- 
agent, steam, sulphurous liquors, 
ete., the mechanism of localized 
corrosion seems to be the same. 
Carbide grains precipitate, and 
each is surrounded by an envelope 
lean in chromium and chemically 
vulnerable. 
+ + + 
HETHER it is intergranular 
corrosion affecting all grains, 
or fissuring along cracks, the at- 
tack is conditioned by a number of 
factors; composition of the alloy, 
amplitude and extent of the hetero- 
geneity, selective action of the re- 
agent, cold work, strains, both in- 
ternal and external in origin, etc. 
Hence these various effects: NC4, 
sensitive to steam, is resistant to 
Strauss’ reagent; in the same re- 
agent 18/8 is resistant when 
quenched; ATV similarly treated 
yields to sulphurous liquors, etc. 
+ + + 
T is impossible to draw infer- 
ences from experience with one 
reagent that -are valid with an- 
other. Particularly in matters re- 
lating to corrosion by steam, ex- 
perience is the only safe guide. 
Experience shows that ATV, how- 
ever treated, resists steam perfect- 
ly, proof that the impoverished 
areas are resistant simply by vir- 
tue of their high nickel content. 
+ + + 
NE outstanding fact in this 
study is the danger of render- 
ing the chrome-nickel alloys sen- 
sitive by cold work even with no 
subsequent temper. This should 
lead to greater precaution in speci- 
fying the austenitic stainless 
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steels, and in trusting too far a 
chemical stability resulting from 
a quench. Not only is it difficult 
to quench large pieces uniformly 
but it is equally difficult to avoid 
absolutely local work hardening 
which may nullify the effect of a 
quench. 
+ + + 


T would seem wise to double the 

chances of success by backing 
up heat treatment by a chemical 
composition inherently resistant. 
For turbine blades, recent discov- 
eries confirm the beliefs long held, 
that heavy doses of both nickel and 
chromium are in the direction of 
sound practice. 


+ + + 


New Double Pointed Vertically 
Cast Wire Bar 
(Continued from Page 491) 


ed by a conveyor to the loading side. 
The operator guides the bar into a 
loading vee and presses a button. 
Hydraulic cylinders raise a clamp 
off the preceding bar, now finished, 
and the fixture platen rises lifting 
rough bar out of loading vees and 
finished bar from clamping vees. 
The platen then moves forward, 
delivering finished bar onto a dis- 
charge conveyor and locates the 
rough bar in the clamping vees. 
Hydraulic cylinders lower a clamp 
onto the rough bar and fixture pis- 
ton drops and returns to starting 
position. The saddles now ap- 
proach quickly and cutters are fed 
to depth, the combination of drum 
rotation synchronized with spindle 
carrier movements and saddle feed 
generate the special nose form. At 
the end of the feed stroke, saddles 
make quick return to starting posi- 
tion and operator pushes button to 
repeat cycle. Thus all operations 
are automatic after the bar is 
placed in loading vees and the 
starting button pressed. The total 
time for the cycle is approximately 
60 seconds. 


+ + + 


EANS are provided for the 

operator to stop the machine 
at any point of the cycle and re- 
turn all elements to the starting 
position if desired. 
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that shows 


GOOD FORM 


Always gives the same smooth performance . . . for 
Keystone wire is produced under exacting laboratory 
control, and every shipment is exactly like the one 
before. We can deliver all the usual types of wire out 
of stock. But if your processing calls for something 
more tricky . . . Keystone technicians will develop a 
formula to fit your requirements. Invite us to dive 
into your problem! 


KEYSTONE 


STEEL & WIRE CO. Dept. W, PEORIA, ILL. 
HIGH CARBON o pM 50 Bright . . . Tinned 
oni Dee Coppered 
Annealed 
LOW CARBON WIRE Galvanized 
'E 
STEEL » wire 
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With an eye to the needs of the Wire 


Industry, Robertson designed this mod- 
ern high pressure pump... building 
in, 14 features that are essential to 


efficient performance in the field. The 

result, as amply demonstrated by ac- 

DISTINCTIVE tual use, is a pump that costs less to 

CONSTRUCTION run and maintain ... giving longer 

FEATURES service and operating with uniformly 
high efficiency. 


e These features are the 


REASONS WHY — 


1. Spring-balanced hydraulic safety relief valve of suff- 
icient capacity to take the full capacity of pump without 
undue increase in pressure. 


2. Sight feed oilers for all eccentric and main shaft bear- 


ings. 

3. All eccentric and main shaft bearings bronze-lined. 
4. Herringbone gear-drive in cast iron oil-tight case. 
5. Oil filter for filtering oil from oil feed pump. 

6. Oil feed pump for gear-drive and all shaft bearings. 


7. Sight gauge showing the flow of oil which is delivered 
into gear case. 


8. Timken roller bearings. 
9. Flexible coupling enclosed with a guard. 


10. Oil storage tank of large capacity with pump feed to 
eccentric and main shaft bearings. 


11. Solid forged steel pump block with removable valve 


























seats, 

12. Deep packing chamber to insure long life of hydraulic LITERATURE 
packings - easy to get at. AND 

13. Non-rust steel plungers, ground and polished. PRICES, ON 


14. Bronze bonnets on pump chamber - they will not rust. seated 


7ROBERTSON ie 


CoO.INC. 


125-137 Water Street Brooklyn, N. Y. 
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Wires Employed in Dentistry 
(Continued from Page 468) 


joint. In spite of this fact, the wire 
exhibits no grain growth under 
any of the abuses indicated on the 
chart, and it is undoubtedly a very 
satisfactory product in spite of its 
complicated reactions to heat treat- 


ment. 
+ + + 


HE results of some work done 

on the strength of the soldered 
union as carried out in the physics 
laboratory at Northwestern Uni- 
versity Dental School are shown in 
Figure 2. Wire A is the wire 
previously described, but wire B 
contains more gold and less plat- 
inum and palladium. The compo- 
sition of wire C by weight percent- 
age is platinum, 40 per cent; pal- 
ladium, 30 per cent; and silver 30 
per cent. Solders of 650 fine and 
490 fine respectively were employ- 
ed for the unions. The joints and 
wires were first air-cooled from the 
soldering temperature, then “soft- 
ened” by quenching from a ten- 
minute aging at 1300° F. They 
were then hardened by the stand- 
ard oven-cooling treatment describ- 


ed above. 
+ + + 


T is interesting to note that in 

the case of wires A and B, the 
strengths of the two joints of each 
wire in the hardened condition are 
very nearly identical, yet for the 
other treatments, the joints con- 
structed with solder 650 fine are 
definitely weaker. In all cases, 
the joint was found to be weaker 
than the respective wire, but 
stronger thdn the solder itself. 
Moreover, all of the joints frac- 
tured in the solder, and never in 
the wire. In other words, the 
strength of the joint is dependent 
on the composition of the wire, as 
well as the composition of the two 
solders. In consideration of these 
facts, it is reasonable to conclude 
that an atomic diffusion takes 
place between the wire and the 
solder, as well as from the solder to 
the wire. Such a consideration 
complicates the heat treatment of 
these joints considerably from the 
dental standpoint. 
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IRE C in Figure 2 is worthy 

of special comment. Accord- 
ing to its composition it should not 
be amenable to heat treatment, and 
this fact was verified by experi- 
ment. It is interesting to note in 
this case that the joint constructed 
with 490 fine solder also failed to 
heat treat, yet the 650 soldered 
joint responded to such treatment. 
It would seem that the dentist 
could obtain more uniform results 
by employing a wire which did not 
respond to heat treatment. It may 
be stated in this connection, that 
complete resistance to tarnish and 
corrosion in orthodontic work is 
not necessary, since the appliance 
is not permanent, and can be re- 
moved frequently for cleaning if 
necessary. A base metal wire of 
suitable properties should be avail- 
able for this purpose, which will 
exhibit a _recrystalization tem- 
perature of 1800-2000° F., and 
which will not respond to heat 
treatment below this temperature. 
Such a wire would be of consider- 
able aid to the dentist from the 
standpoint of both efficiency and 
economy. 


+ + + 


Stainless Steel Wire 


HE use of stainless steel wire 

as a substitute for the precious 
metal wires, although it has a few 
staunch advocates, has not been 
completely successful. The “18-8” 
variety is the most popular among 
the users of this material, although 
other types might be equally or 
even more successful. So far the 
choice has been dictated chiefly 
by sales promotion. The wires are 
either soldered or welded. Silver 
solder is usually employed with a 
potassium fluoride-borax flux. 
The chief objections to the use of 
this material are the difficulties 
encountered in the joining of the 
wires. Not only are the soldering 
or welding processes difficult of 
manipulation, but also the temper- 
atures employed inevitably anneal 
the wire, and since retempering by 
heat treatment is impossible, there 
is no manner by which the original 
elasticity of the wire can be re- 
stored in the finished restoration 


(Please turn to Page 498) 
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You are invited to visit our exhibit of wire drawing machines— 
Booth F 2 at the National Metal Congress, Atlantic City, N. J. 
Oct 18 - 23, 1937 





















































Type BB-13 (Coiler Block ) Wire Drawing Machine 


£26 to +34 B & S gauge 

wc! 3 (minimum slip) 
Speed of finished wire. ...Up to 4000 F. P. M. 
Coiler block. SUMO 


+ + + 


Size of finished wire. 


Number of operating dies 


OILER guard completely surrounding coiler block is furnished 
and an automatic stop to interrupt the machine when the coil 
is full is provided. 


+ + + 
haeeirets die is arranged to be aligned quickly and accurately. 


All driving parts are mounted on anti-friction bearing, are 
fully enclosed within the housing and splash lubricated from within. 


+ + + 
‘Boats block tires are made of hardened alloy steel, are 


economical and easy to renew. 





COMPLETE line, minimum slip, built primarily for 

high speed drawing — built for long life, efficient op- 
eration, economical production and clean and excellently 
wound quality wire. 








High Speed Insulating Ma- Saturating and Finishing 
chines For Use With Paper Equipment For Weather- 
— Cotton — Silk proof and Code Wire 




















| Taping Machines for Cambric and Paper, etc. | 








Take-ups — Spoolers — Complete Tinning 
Coilers Equipment 























| Other Equipment for Producing Wire and Cable 





Let us show you what our equipment can do towards 
cutting production cost and improving quality. 


ELEVATOR 
SUPPLIES COMPANY, Inc. 


Executive and Sales Office: 420 Lexington Ave., New York, N. Y. 
Works: Rahway, N. J. 
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If You have to use 
a Calendar 


to figure the cleaning time, 
the pickle liquor may not be 
at the right temperature. 


When you use Duriron Steam 
Jets, you can pull a stop-watch 
on the cleaning, and time it right 
to the second, knowing that 
when the work comes out that it 
is ready for the next operation. 


Duriron Steam Jets heat quick- 
ly, circulate the liquor to pre- 
vent cold spots, and agitate it to 
keep the acid active. They save 
in cleaning time, do a better job, 


THE DURIRON 


445 N. Findlay St. 








with less upkeep, and utilize the 
steam to the best advantage. 


Write for technical bulletin— 
No. 165—we shall be glad to send 
it to you. 


COMPANY, Inc. 


Dayton, Ohio 








NORBIDE ABRASIVE... 


for Cemented Carbide Dies 


Used in place of diamond 


dust it reduces the cost of 
shaping, ripping and finishing. 


NORTON COMPANY 


WORCESTER, MASS. 
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Wires Employed in Dentistry 
(Continued from Page 497) 


or appliance. Various changes in 
technique have been suggested to 
overcome these objections, but 
none of them are as efficient as 
the techniques employed with the 
gold-alloy wires. 


+ + + 


Welding 


ELDING as a means of union 

has not been used very ex- 
tensively in dentistry. The spot 
welders supplied to the profession 
at the present time are manually 
operated, and the impossiblity of 
satisfactorily welding such small 
gauges without accurate timing is 
evident to anyone with experience 
in this field. If a _ satisfactory 
welding outfit with an automatic 
timing device could be manufac- 
tured within a price range which 
the dentist could afford, many im- 
provements in dental technique 
would result with its use. 


a 


New Guarded Insulation- 
Resistance Test Set 
SING a guarded circuit, this 
new insulation resistance test 
set made by the Leeds & Northrup 
Company is entirely free from the 
effects of leakage currents. The 
instrument conforms with the 
ASTM “Standard Methods of Test 
for D-C Resistance of Insulating 
Materials’’—No. D-257-37T. 


+ + + 


WITCHES are designed to sim- 

plify operation and eliminate 
calculation. Calibration of the 
galvanometer deflections is facili- 
tated by the specially designed 
Ayrton shunt. Simply turning the 
shunt to the calibrating portion 
automatically connects the circuit 
for calibration. Results are ob- 
tained by merely dividing the cali- 
bration reading by the test read- 
ing. 

4+ + + 


OR further details, write for 

Catalog E-54(1), Leeds & 
Northrup Company, 4934 Stenton 
Avenue, Philadelphia, Pennsyl- 
vania, 
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Reeves Announces an Improved 
Vari-Speed Motor Pulley, 
Countershaft Type 

EEVES Pulley Co., Columbus, 

Ind, manufacturer of 
REEVES variable speed control 
equipment, has developed a new 
and improved design of the Vari- : 
Speed Motor Pulley, countershaft 


Bell-Mine 


Pulverized Lime 





excels for wire drawing 





type. + + + ee 

i ee Vari-Speed Motor Pulley is Fo i Because -.+.. it is free 
simple, compact variable W R t from grit and other im- 

speed unit which is mounted on the 


standard shaft extension of any purities seers ll has a 


constant speed motor. It forms D x A W | N G guaranteed high content 


direct drive from motor to driven 


machine. Through handwheel con- of Calcium ......- it is 
trol, a sliding base on which motor unusually slow-settling 
and unit are mounted is moved for- : / 

ward or back, varying the diame- in the milk of lime box 


ters of a set of adjustable discs 
from which a V-belt runs to the 
driven machine. Desired speed SMES. os cs 
changes are made as the belt runs 
from maximum to minimum disc 
diameters. +¢+¢ + + 
OR requirements of either un- 
usual speed reduction or speed BELLEFONTE DIVISION 
increase, a countershaft is mount- 
ed on a common base with the rest 
of the unit. In the former design 
of this unit, the pulley on the coun- tai 
tershaft from which power take-off If you want . 


was made to the driven machine, AC A 

was mounted on the end of the . U R TE e gly 

shaft. . ( 
oy MEASURE -@@ore 


N the new design, this pulley au at) 7 ve 
may be mounted in the center was) va | 
measurement of bare, insulated, Cig ara ’ ce 


of the countershaft. between the 
two bearing housings, thus pro- : é 
“i . twisted pair, oval, odd-shaped, ita. = SS | 
cable. Absolutely accurate at any Ps al 


...itis truly economic 





SALES OFFICES: PITTSBURGH, PHILADELPHIA, BELLEFONTE, N. Y. CITY. 




















ar." 


. this is the measuring machine 
you must use. Shows exact linear 







viding a much more compact, 
space-saving unit in installations 
where this factor is important. 
+ + + 
HILE a straight-face pulley 
is described, power take-off 
may also be from sprocket, pinion, 
multiple V-belt, sheave or any 
other accepted drive. 
+ + + 
HE countershatt supports are 
extremely strong, rigid and 
heavily braced so there is no poss WRITE! 
sible chance of vibration or twist- — !sauiries and your fullest 
ing in the countershaft. Bie KBE 
+ + + 


HIS Vari-Speed Motor Pulley is Fi yon- Vail 
—ecial LM Lachine ty 


speed! Speeds up production; 
saves loss and waste. 





EXCLUSIVE “3-V” PRINCIPLE 


A patented feature of Lyon Measuring 
Machine, gives absolute accuracy — permits 
high speed operation—elim:nates vibra- 
tion, slippage, error. 





built in seven sizes, transmit- 
ting from fractional to 714 h. p., 
and covering speed ratios of 3:1. 


BROCKTON - MASSACHUSETTS 
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FURNACES 
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In the production of bolts, nuts, 
screws and other parts from rod 
and wire stock, today’s trend, in 
addition to requiring exacting 
annealing, often calls for a spher- 
oidized metallurgical structure 
with its recognized properties of 
easy flow. SC annealing covers 
heated by gas-fired radiant tube 
heating elements, are ideally 
suited to the uniform heating and 
regulated cooling required for 
spheroidizing. . . Write for addi- 
tional information or ask at our 
display at the National Metal Show. 
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SURFACE 


COMBUSTION 


CORPORATION 
TOLEDO, OHIO 

















Scott Testers 


Recording Tensile Machines 
from 1-5 ib. (100 grams) to 2000 


lbs. maximum. 





Special Equipment manufact- 
ured to meet special conditions. 


We are the originators and hold 
basic patents on the use of the 
inclinable plane for tensile and 
hysteresis fatigue tests. 


Scott Testers are 
the universal standard. 


HENRY L. SCOTT CO. 


101 Blackstone St. 


Providence, R. I., U.S.A. 














50 


United States Steel Corporation 
Pioneers Color Photography 
In Industrial Films 
RANEMEN, millhands, miners 
and seamen will become screen 
actors when U. S. Steel Corp. 
pioneers the use of color photo- 
graphy in industrial educational 
feature films, it was announced 


recently. 
+ + + 


HE film, costing more than 
$200,000, will be made by Tech- 
nicolor, Inc. Twenty steel plants 
will figure in the production. 
+ + + 
HE “shots” will constitute the 
first commercial feature in 
color. Introduction of this med- 
ium, combined with sound, will 
bring the screen presentation of 
steel production to a new high in 
realism. 
+ + + 
A‘ eight weeks’ film itinerary 
has been planned starting at 
Hibbing, Minnesota, and winding 
up at Pittsburgh. At Hibbing, 
miners of the Oliver Iron Mining 
Co. will be filmed as they unearth 
the raw ore. 
+ + + 
‘e nearby Duluth,: seamen and 
loaders will be “shot” on the 
ore docks of the Duluth, Missabe 
& Northern Ry. Co. and decks of 
whaleback lake boats of the Pitts- 
burgh Steamship Co. 
+ + + 
TOPPING next at Gary, In- 
diana, where the world’s largest 
mill is located, the caravan will film 
blast furnaces, coke works, open 
hearth furnaces, and rolling mills 
in action. The large Gary rail mill 
also will be featured. 
+ + + 
WINGING back through Chi- 
cago, the photographers go to 
Waukegan, Illinois, to shoot wire 
drawing and rod production oper- 
ations of the American Steel and 
Wire Co. Pictures also will be 
made of the manufacture of fence, 
nails, and other wire products. 
+ 4: 4: 
LEVELAND is the next sche- 
duled stop. There the Nat- 
ional Tube Co.’s pipe and tube oper- 
ations at nearby Lorain, Ohio, will 


be photographed. Leaving Cleve- 
land, the movie troupe goes to 
Pittsburgh where the Homestead 
Mills will be “taken” as they roll 
out the hot metal. 


+ + + 
cKEESPORT, Pa., also will 
be visited in order to ‘“‘catch” 

a Bessemer converter in operation 

and the “Road Company” winds up 

its program at Chicago. 
+ + + 

HREE reels of color film are to 

be made, supplemented by six 
of black and white. In order to 
catch the various phases of opera- 
tion in color, portable lighting 
equipment capable of furnishing 
street illumination to a city of 

100,000 population will be employ- 

ed by the film company. 

+ + + 
HE use of color and sound will 
make a vivid picture as, in all 
of the Company’s subsidiaries con- 
trasts are abundant. The reds and 
yellows of molten metal, the light- 
ed interiors of subterranean mine 
passages, and the blue-green of the 

Great Lakes will present rich 

fields to the color camera. 





WHOEVER 
UNDERSTANDS 
GERMAN 


Should Read 


“Draht-Welt” 
(Wire World) 


A weekly for the wire industry 
and related lines. 


Ze 
Subscription price: 
quarterly 


Rm. 6.50 


Sample copies free on request from: 


TF 


Martin Boerner — Verlag 
Halle — Saale 
Germany 
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Recent Progress in Cold 
Heading Machinery 
(Continued from Page 483) 


coning tool and cause trouble on 
the next stroke. In addition, when 
the rear end of the crop and the 
front end of the new coil reaches 
the cutter, two more short blanks 
would be sheared off and cause the 
same trouble. To eliminate this dif- 
ficulty is the new machines, the 
feed rolls are automatically stopped 
before the end of the coil passes 
the rolls. This keeps the crop end 
under control and permits the oper- 
ator to butt the end of the new coil 
against the old one. The feed is 
then started and when the two 
ends reach the cutter the operator 
pulls a conveniently located lever, 
which moves the transfer finger 
away from the cutter and permits 
the short blanks to drop harmlessly 
out of the machine. In this way 
only an extremely short piece from 
each end of the coil goes into the 
scrap pile, and there is practically 
no loss of production when starting 
a new coil. This simple and effi- 
cient arrangement is pictured in 
Fig. 7. 
+ + + 

O insure long life to the moving 

parts, anti-friction bearings are 
used in this new design, and the 
the machine is lubricated by a 
built-in full-automatic cascade 
lubricating system. 


- —-* 


FULL consideration of these 

ultra-modern machines, which 
are now available in both solid and 
open die types of various sizes, dis- 
closes that they are fully capable 
of meeting the most exacting re- 
quirements. They not only pro- 
duce more accurate and better fin- 
ished work, but the monthly out- 
put and the die life have been so 
vastly improved and the mainten- 
ance cost so greatly reduced that 
the ultimate cost per piece turned 
out is far less than ever before. 
The High Production, Precision 
Cold Header has now taken its 
place with “The Master Tools of 
Industry”. 
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estiess Alco neusis A SIMPLE, efficient, compact, high speed 

“american’ Insulating Machine applying cotton, silk, paper, 

[Mactineny or transparent films with equal facility, either 
ACHINERY 


single or double cover. 


Smase.us or.ore. Ut PAT. OFF. 


517 West Huntingdon St. 


HILADELPHIA 
ENNSYLVANIA 


MODERATE. 


Maintenance cost is low and price is 





VIANNEY WIRE DIE WORKS + 250 EAST 43rd STREET - 


offers you 


STANDARD WEIGHT DIAMOND DIES, in all Diameters. 
Greatest Recutting Capacity. 


LIGHT WEIGHT DIAMOND DIES, in most all Diameters,Selected 
stock, less Weight and lower Costs. Excellent Recutting Capacity. 


SPECIAL WEIGHT DIAMOND DIES, for STEEL Wire. Long 
Bearings in Selected stones only. 


GUARANTEED WEIGHTS cost no move than without the 
Weight Guarantee. Much Safer in the end. 


EXACTNESS & ROUNDNESS ovailable even in our .0004 
(1/4 the size of a fine human hair). 


LARGEST STOCK in U.S.A. in all Diameters insures Quick 
Deliveries and much more Selection. 


LOWEST PRICES, commensurate with Quality combined with 
the largest manufacturing capacity. 


f—~- 


NEW YORK 
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WIRE RESISTANCE 
RAPIDLY CHECKED 


This Kelvin Bridge Ohmmeter is specially 
designed for rapid routine measurements of 
wires, bars and rods in the range of 0.0001 to 
11 ohms. To operate it, a button is pressed, a 
dial turned, and the resistance is read directly. 


Ohmmeter is completely self-contained, with 
battery and sturdy pointer galvanometer, or 
can use external battery where desired. Stout 
oak case; leather handle; weight complete 
10% lbs. 

Write for Catalog EF22C 


J-EF22-53(2) fm 


i LEEDS & NORTHRUP COMPANY 


t- 4974 STENTON AVENUE PHILADELPHIA, PA. 


LEEDS & NORTHRUP 


| 


No. 4286 
Kelvin Bridge Ohmmeter 
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The Quality Diamond Dies 
Since 1870 


Balloffet Dies and Nozzle Co., Inc. 


45-47 Adams Sireet Guttenberg, N. J. 








MODERN WIRE STRAIGHTENING 
AND CUTTING MACHINES 


EQUIPPED WITH 
Fully Enclosed Sliding Gear Transmissions 
Providing a Range of Speeds and Feeds for 


Most Efficient Operation on All Kinds of Wire 
Machines for Handling Wire Sizes From 1/32” to 3/4” — Write for Bulletin 


THE LEWIS MACHINE COMPANY 
3440 EAST 76 ST. — CLEVELAND, O. 

















STEELSKIN 


REG. U. S. PAT OFFICE 


For High or Low Carbon Wire 


WIRE DRAWING SOAPS 


Established 30 years 


R. H. MILLER CO., Inc. 








Homer, N. Y. 
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Wire Inspection Committee 
Appointed By A. S. T. M. 


HE 1937 report of Committee 
A-5 on Corrosion of Iron and 
Steel includes a report of the Wire 
Test Committee and an extensive 
appendix details the types of ma- 
terials tested, the number of sam- 
ples to be exposed, information on 
the 11 test locations and other 
data. 
+ + + 
HE referee testing of all ma- 
terials exposed in the test have 
been begun at the National Bureau 
of Standards and when the com- 
plete data have been obtained a 
supplement will be published so 
that complete information on all 
materials will be available in the 
Society publications. 
+ + + 
HEN these data are issued 
the work of the original 
wire test committee will have been 
completed and the inspection of 
the materials, publication of the 
inspection data and conclusions 
drawn from these country-wide 
tests, which involve almost 11,- 
000 test specimens aggregating al- 
most ten miles of plain wire, barb- 
ed wire, strand, farm fence, and 
chain-link fence, will be the re- 
sponsibility of the Wire Test In- 
spection Committee. This inspec- 
tion committee has just been ap- 
pointed and consists of the follow- 
ing members: 
+ + + 
. D. Hocker, chairman, Bell 
Telephone Laboratories, Inc.; 
S. A. Braley, Pittsburgh Steel 
Company; F. M. Crapo, Indiana 
Steel & Wire Company; F. C. El- 
der, American Steel & Wire Com- 
pany; E. V. Gent (C. C. Bartells, 
alternate), American Zinc Insti- 
tute; W. H. Finkeldey, Singmas- 
ter & Breyer; F. V. Hammel, 
Whitall Tatum Company; H. H. 
Harman, Bessemer & Lake Erie 
Railroad; L. W. Hopkins, Ameri- 
can Chain & Cable Company, Inc., 
(J. J. Maher, alternate, Page Steel 
& Wire Company) ; B. A. Jennings, 
Cornell University; C. A. Kellogg, 
Continental Steel Corporation; R. 
F. Passano, American Rolling Mill 
Company; H. 8S. Phelps, Philadel- 
phia Electric Company; H. 8. Raw- 
don, National Bureau of Stand- 


WIRE 

















ards; R. S. Simmons, Keystone 
Steel & Wire Company; H. E. 
Smith, Materials Engineer, and L. 
H. Winkler, (J. L. Gregg, alter- 
nate), Bethlehem Steel Company. 


+ + + 
Pickling Steel With Modern 
Inhibitors 


NDER the above title a new 

booklet has been recently is- 
sued by the Research Staff of E. F. 
Houghton Co., Philadelphia, Pa. 
This booklet is a manual on all 
phases of the science of pickling, 
as well as describing the advan- 
tages of Houghton inhibitor— 
ACITROL No. 100. 

+ + + 


N outline of the history of in- 

hibitors is presented, followed 
by a technical discussion on the 
electrolytic theory of inhibitors; an 
impartial discussion of modern 
pickling procedures, apparatus, and 
material handling is presented to- 
gether with tables of computations 
covering the volume and weight of 
acids and solutions in storage 
tanks, vats, etc.—altogether a use- 
ful and informative publication. A 
copy may be obtained by address- 
ing the Editor of WIRE & WIRE 
PRODUCTS, 17 E. 42nd St., New 


York, N. Y. 
+ + + 


Beryllium Copper 


HIS is the title of a booklet re- 

cently issued by the Riverside 
Metal Company of Riverside, N. J., 
containing very interesting data 
relating to this metal. 


+ + + 


HE booklet contains general in- 

formation about Beryllium, its 
composition, the forms in which it 
is available; the application of the 
metal, together with methods of 
cold working, hot working, heat 
treatment and fabrication, followed 
by data on cleaning and_ pickling 
methods. 

+ + + 

HE use of this metal is becom- 

ing more prevalent in sheet, 
strip, wire, rods, springs, etc., than 
ever before, and a copy of this 
booklet shold be of interest to all 
production men of the industry. A 
copy may be obtained by addressing 
the Editor, Wire & Wire Products. 
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Learnabout PARALAN 


Paralan will give your finished wire and wire products 
protection from atmospheric corrosion in the mill and in 
shipping. Paralan-coated wire can be spot welded or 
soldered without cleaning. Also, Paralan leaves surfaces 
in good condition for all types of finishes—enameling, 
japanning, lacquering, plating, etc. 


Write for further information. We may be able to solve 
your difficulties. 


AMERICAN LANOLIN CORP. 


LAWRENCE, MASSACHUSETTS 











Become Yuatity Consetous 
Cc 


SAIN: For Larger Bundles, 
RW): Higher Production and 
No mee 





Lower Prices, 
Use 


RUSCH DIAMOND DIES 
RUSCH WIRE DIE CORPORATION 


275 SEVENTH AVENUE, NEW YORK, NEW YORK 


She tl emoniviio = lade Yinmond “ie 








STEEL WIRE 


By MAURICE BONZEL 
A NEW BOOK ABOUT WIRE! 


414 charts, photomicrographs and 
illustrations 


495 pages. 


Translated and Published by Kenneth B. Lewis, Consulting Engineer 
Price $15.00 


SEND ORDERS TO 


WIRE and WIRE PRODUCTS 


17 E. 42nd STREET, NEW YORK 











TRADE MARKS 


Does your product bear a distinctive trade mark? If so, can you 
prevent competitors from using it? Have you registered it in the United 
States Patent Office? A patent on the product is not necessary in order 
to register its trade mark in the Patent Office. Write us for information 
on trade marks and the Federal registration that entitles you to display 
with your trade mark, the notice “Reg. U. S. Pat. Off.” 


Lancaster, Allwine & Rommel 


Registered Patent and Trade Mark Attorneys 
438 Bowen Bldg.—815 15th St. N. W. Washington, D. C. 
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FOR DRY 


DRAWING 2nd finish. 


Send for special Wire Drawing Bulletin. 


MAGNUS CHEMICAL COMPANY 


Wire Drawing Soaps 
AND WET Successfully meet recent special demands made by high- NON-FERROUS 


speed drawing and the added attention given to brightness 


FOR FERROUS, 
WIRE 


188 South Avenue, Garwood, N. J. 

















Think of it! 


99% 


_of the pickling rooms 
of the world 


use | 
RODINE — 


in the pickling bath to 
save money and produce 
a better product. 





If you have a metal fin- 
ishing problem--pickling-- 
cleaning -- painting -- con- 
| sult our experts--Service 
| Free. 





AMERICAN CHEMICAL DAINT co. 


AMBLER PENNA. Detroit 
6339 Palmer Ave., E. | 

















HIGH SPEED 


Welding Wire Straightening and 
Cutting Machinery 


Round Wire Straightening and 
Cutting Machinery 


Flat Wire Straightening and 
Cutting Machinery 


Roll and Rotary Wire Straighteners 


THE F. B. SHUSTER CO. 


New Haven, Conn. 
Straightener Specialists Since 1866 











The 1937 
Wire Association Meeting 
Will be Held at 
Atlantic City, N. J. 
October I8th to 22nd, 1937 
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Exports and Imports of Wire 
(Continued from Page 488) 


and steel strips (287), ‘other’ pipe 

(263), and round iron and steel 

wire (228). Sixth was Norway 

(2,579 tons) who sent in principal- 

ly ferromanganese (2,181), fer- 

rosilicon (236), and pig iron (100). 
+ + + 


ARD CLOTHING imports total- 
ed 36,198 square feet valued at 
$59,713 (28,867 square feet and 
$45,271) and were imported from 
the United Kingdom (33,880 square 
feet and $55,245), Germany (1,274 
square feet and $1,870), Belgium 
(852 square feet and $1,409), and 
Switzerland (192 square feet and 
$1,189). 
+ + + 
HE June WIRE HEDDLE total 
was 1,336,000 pieces (714,000 
pieces in May) and came from Ger- 
many (904,000), Belgium (200,- 
000), France (171,000), and Swit- 
zerland (61,000). 
+ + + 
IRE CLOTH AND SCREEN- 
ING came in to an aggregate 
of 124,013 square feet (109,833) 
with Germany (64,183), and Neth- 
erlands (23,670), France (11,573), 
Canada (11,138), and Japan (7,- 
075), the main suppliers. 
+ + + 
ECEIPTS of WIRE FENCING 
AND NETTING of the gal- 
vanized before weaving grade add- 
ed up to 156,375 square feet (no 
trade in May), and came entirely 
from the Netherlands. Of that 
galvanized after weaving, 1,023,- 
580 square feet came in (1,761,900 
square feet) from Germany (409,- 
800), the Netherlands (383,500), 
Belgium (225,000), and the United 
Kingdom (5,280). 
+ + + 
MPORTS of FOURDRINIER 
AND OTHER PAPER-MAK- 
ING WIRE at 61,841 square feet 
compared with 30,888 square feet 
received in May, and came from 





Vy, Lindberg 

















7¥YCLONE 


Jempering furn ace 


Revolutionary advance in furnace design 
which gives new high efficiency in pro- 
duction. 


Cyclone action forces heat directly 
through the densest charge, producing 
increased speed and uniformity in tem- 
pering. 

Cyclone construction withstands 
unusual abuse, reducing production 


delays and maintenance costs to a 
minimum. 











Electric and Gas Fired Types with 
Precision Control. Bulletins on request 





Lindberg Engincering Co. 


223 UNION PARK COURT CHICAGO, ILLINOIS 








Offices In Principal Cities 
CANADA: WILLIAMS & WILSON, Ltd. 
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TRADE MARK REG: U-S PAT. OFF: 


Diamond Dies 


Long Life is assured when you use 
Premier Diamond Dies because the 
die channel of the diamond is of such 
design that when it has been polished 
to the next diameter a perfect die is 
obtained again. 


Ask about these dies at our Booth at 
Metal Congress to be held at Atlantic 
City, Oct. 18 to 22, 1937. 


DRIVER-HARRIS 





HARRISON - NEW JERSEY 
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FOLDED PAPER FLATS 
PAPER INSULATION YARNS 
TWISTED “CELLOPHANE” 
YARNS 


E. W. TWITCHELL, INC. 


3rd & Somerset Sts. Phila., Pa. 


POSITION OPEN 
Plant Superintendent for wire mill in New 
York Metropolitan district; Master Mechanic; 
experience in maintenance of buildings and 
machinery. State qualifications and references 
completely. 

Address Box No. 27 c/o 

WIRE AND WIRE PRODUCTS 

17 E. 42nd St. New York, N. Y. 





J. W. ROCKEFELLER, JR. 
Consulting Spring Engineer 
Investigations—Layouts—Costs 
Spring Coiling 
72 Washington St., New York City 
Telephone: Bowling Green 9-2739 
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THE PLATT BROS. & CO. 
WATERBURY, CONN. | 











Man with 17 years experience as diamond and 
tungsten carbide wire die maker wishes position 
as supervisor in wire mill die room. Will give 
full particulars by return mail. Write 


WIRE & WIRE PRODUCTS 


Box 28, 


17 E. 42nd St., New York, N. Y. 




















FRUESCH) 


Machinery For 
Wire, Tube, And Brass Mills 
409 Mulberry St., Newark, N. J. 














Broden Construction Co. 


Wire Mill and Cold 
Rolling Equipment 
11730 Harvard Ave. 
CLEVELAND, OHIO 








WIRE DRAWING MACHINERY 
AND EQUIPMENT 

Rod Frames — 16” Frames, 8” 

Frames — Take-Up Frames, Wire 

Pointers—Puller Tongs. 

General Castings for Wire Mill use. 

Circulars on Request. 
E. J. SCUDDER FOUNDRY & 
MACHINE CO. 

TRENTON, N. J. 








CHUMAG 


CONTINUOUS ROD MAKING 


STRAIGHTENING AND POLISHING 
MACHINES 


Ww. A. SCHUYLER 


FISK BLDG. NEW YORK 








Wire 
Drawing 
Diamond 

Dies 





COCHAUD 
WIRE DIE CORPORATION 
300 W. 56th St, NEW YORK 





| Tel. Col. 5-1340 





Germany (31,470), Austria (21,- 
671), Sweden (5,945), and France 


(2,755). 
+ + + 


XPORTS of iron and steel wood 

screws during June, 1937 
totaled 24,557 gross valued at 
$5,131. Of this total Guatemala 
took 6,050 gross valued at $1,293; 
Union of South Africa 4,750 gross 
valued at $655; Cuba 3,315 gross 
valued at $671; Dominican Repub- 
lic 3,075 gross valued at $384; Col- 
ombia 1,317 gross valued at $339; 
Canada 817 gross valued at $151. 


+ + + 


XPORTS of brass wood screws 

during the same month totaled 
6,615 gross valued at $3,820. Of 
this total Bermuda took 2,501 
gross valued at $1,056; Panama 
845 gross valued at $1,051; Vene- 
zuela 660 gross valued at $345; 
Canada 651 gross valued at $340; 
Argentina 625 gross valued at 
$329. 

+ + + 


MPORTS of wood screws during 
the same month totaled 38,433 
gross valued at $3,923. Of this 
total Belgium supplied 32,660 gross 
valued at $3,548; Italy 5,600 gross 
valued at $362; and Japan 173 
gross valued at $13. 








R (oh LE Royle insulating, 


straining and tub- 


PATERSON 
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NJ/ ing machinery --- 
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BUILDING EXTRUDERS 
SINCE 1880 


famous fifty years. 


JOHN ROYLE & SONS 
PATERSON, N. J. 








Kenneth B. Lewis 
CONSULTING ENGINEER 


Wire Mill Equipment, Layout and 
Practice 
17 East 42nd St. 43 Midland St. 
New York City Worcester, Mass. 
Phone: Murray Hill 2-4188 
Phone 5-6033 








WILLIAM GOULD, M. E. 


CONSULTING INDUSTRIAL ENGINEER 


INVESTIGATIONS — LAYOUTS — COSTS 
WIRE DRAWING & SPRING COILING 


80 Van Cortlandt Park So., New York City 








Wire Mill Equipment, Stranding, 
Insulating, Drawing, Welding 
Thomson-Judd Wire 
Machinery Co. 
Subsidiary of 
Thomson-Gibb Electric Welding Co. 
Lynn, Massachusetts. 








TUNGSTEN, DIAMOND, TANTALUM 


DIES 


KELLY 


WIRE DIE CORPORATION 
19 W. 34th St. New York 











Manufacturers of materials, tools 
and equipment for wire drawing and 
forming plants are constantly making 
improvements and additions to their 
lines. If you do not find the product 
or service in which you are interest- 
ed, additional information will be sup- 
plied promptly. Simply address: 


WIRE & WIRE PRODUCTS 
17 East 42nd St. New York City 











Continuous Straightening 
and Cutting Machinery 


With 
FLYING SHEAR 
for round and shaped wire. 


+ 2 <% 


THE HALLDEN MACHINE 
COMPANY 
THOMASTON CONNECTICUT 








September, 1937 


505 





A 
American Chemical Paint Co. 
American Insulating Machy. Co. 
American Lanolin Corp. 

B 
Balloffet Dies & Nozzle Co., The 
Bellis Heat Treating Co., The 
Bethlehem Steel Co. _.... : 
Broden Construction Co. 


c 
Carboloy Company, Inc. 
Cochaud Wire Die Cor». 
Continental Steel Corn. 
D 
Driver-Harris Co. 
Detroit Wire Die Co. . 
Duriron Company, Inc., The . 
E 


Flectric Furnace Co., The 
Elevator Supplies Co., Ince. 


Farrel-Birmingham Co., I»c. 
Firth-Sterling Steel Co. 


G 
Glader, Wm., Machine Works 
Gould, William 


H 
Hallden Machine Co. 
Hudson Wire Co. 


Kelly Wire Die Co. : 
Keystone Steel & Wire Co. 

L 
Lancaster, Allwine & Rommel 
Leeds & Northrup Co. 
Lewis, Kenneth B., 
Lewis Machine Co. meee 
Lindberg Engineering Co. 
Lyon-Vail Machine Co., Ine. 


Index to Advertisers 





M 
504 Magnus Chemical Co. ......... ROR nerer pene eee ..504 
501 Master Wire Die Corp. .......... Ne, oe ne ep, 
503 PARCDD SRACE SOOMIIDBNY 206-0 5 cove. cececete-aesdecswsapcavecnpeed 488 
Bistler.. Be: Sis 450;. 2.2: Bor ets oka te: di gate ee ee 502 
Morgan Construction Co. ................ Se nie Ra ee 454 
502 + 
i National AUIS WOO e005. c neta. ak bs ee Oe 178 
505 Ee Cg Cate AiR cae Ps PRS Seine Ec. BAe th ees ERNE AP noe eGR E, | 498 
P 
153 Pate O. SUNEN OD, 5. 5.s5005cescales cae oka ee 455 
505 CREE NE BR BE. oviceg eins oie caentenceniad 505 
494 R 
Robertson, John, Co., Inc. . Se ree eg trees, 496 
< LENDS Ce Oe I | Ee | a ee ee ie ence RP a aoe IRE ene se <3" 
504 ipvib, cept are, MSDS, ee nn ow ee 505 
"4 Ruesch Machine Co., H. Ju. ..........:-:::cccssesssesssssesseeseeseseeeeee 505 
et Rusch Wire Die Corp. ae ith cay te ae ee 503 
S 
Back Cover ACE Nk oe Re eee 505 
497 Scott, Henry BARE CS ae ne eee eau ten Alar aS ae 500 
Scudder Foundry & Machine Co., E. * PRA es Bere Seer nate 505 
193 Sey mour Mfg. Co., The ....... Peer cde te meema rates | |. | 
"464-480-481 Shuster, F. B., Co., The ....... ae sa ie is eee 504 
Sleeper & Hartley, Inc. ......... EN ee ar Sey ee 474 
Surface Combustion Corp. ..... eer |) 
9 Syncro Machine Co. en eee en aie Da 492 
505 T 
Thomson-Judd Wire Machinery Co. base 6 was DOD 
505 (eerie Pe clgec |i digs 6 SME ee nee es nate ee ee 457 
“458 Twitchell, E. W., Ine. .......... a ene A ee eed EU ERY 505 
U 
Union Wire Die Corp., The ......... SE Re eee rae eet 462 
505 r 
495 Vanadium Alloys Steel Co. Sen patent teehee oo ee 463 
Vaughn Machinery Co., The = dasvisiesdesestscaerOme Cover 
503 WAOMIEY WHAPE WIC WVGTES oo oc8 occ cee eee 501 
...502 WwW 
505 Warner Company Seeger epee 
502 Watson Machine Co. ........ Inside Back Cover 
504 ; 
499 _ Youngstown Sheet & Tube Co., The Inside Front Cover 














BUYERS 


For more complete information, consult the annual Directory, Index & Buyers’ Guide. 
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ABRASIVES 


Norton Co., Worcester, Mass. 
NNEALING POTS AND BOXES— 





Scudder, E. J., Fdry. & Machine Co., 


Trenton, N. J. 








Nickel 
Seymour Mfg. Co., Seymour, Conn. 
ANTI-RUST— 
Magnus Chemical Co., Garwood, N. J. 
ARMORING EQUIPMENT— 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Rahway, N. J. 
New England Butt Co., Providence, R. I. 
Seymour Mfg. Co., Seymour, Conn. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J. 
BAKERS—Rod and Wire 


Lindberg Engineering Co., Chicago, Tl. 
Morgan Construction Co., Worcester, Mass. 
Morrison Engineering Co., Cleveland, O. 


BORON CARBIDE 
Norton Co., Worcester, Mass. 

CEMENT FLOOR CLEANFR— 
Magnus Chemical Co., Garwood, N. J. 


CEMENTS—Refractory 


Norton Co., Worcester, Mass. 


CHEMICALS—Cleaning 





4k 





American Chemical Paint Co., Ambler, Pa. 


Magnus Chemical Co., Garwood, N. J 


CLEANERS—Hand and Metal 
Magnus Chemical Co., Garwood, N. J. 


ace 


CLEANING & PICKLING 
EQUIPMENT— 
Broden Construction Co., Cleveland, O. 
Duriron Co., The, Dayton, QO. 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 


COATING—Protective 


American Lanolin Corp., Lawrence, Mass. 


COILERS—Sheet, Strip and Wire 
Broden Construction Co., Cleveland, O. 
Farrel-Birmingham Co., Ansonia, Conn. 
H. J. Ruesch Machine Co., Newark, N. J. 


CONDUITS—Iron and Steel 
Youngstown Sheet & Tube Co., Youngstown, 
Ohio. 


CONTROLS— Automatic 
Leeds & Northrup Co., Philadelphia, Pa. 


CRANES—Block Stripping 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, ( 
CRANES—Cleanine House 
Cleveland Tramrail Div. of The C'ev-'-nd 
Crane & Engineering Co., Wickliffe, O. 
CRANES Traveling 
Cleveland Tramrail Div. of The C'eveland 
Crane & Engineering Co., Wickliffe, O. 
CRANES—Wire Mill- 

Cleveland Tramrail Div. of The C'eveland 
Crane & Engineering Co., Wickl'ffe, O. 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 

DIAMOND TOOLS— 
Rusch Wire Die Corp., New York, N. Y. 

















DIES 


DIES—Diamond 


Balloffet Dies & Nozzle Co., Inc., Guttenberg, 
N. J. 

Cochaud Wire Die Co., New York, N. Y. 

Driver Harris Co., Harrison, N. J. 

Kelly Wire Die Corp., New York, N. Y. 

Master Wire Die Corp., New York, N. Y. 

Rusch Wire Die Corp., New York, N. Y. 

Union Wire Die Corp., The, Stamford, Pe 

Vianney Wire Die Works, New York, 


“Extrusion 
John Robertson Co., Brooklyn, N. Y. 





DIES—Renpairs & Re-Cutting 


Balloffet Dies & Nozzle Co., Inc., Guttenberg, 
N. J. 


Cochaud Wire Die Co., New York, N. Y. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Master Wire D’e Corp., New York, N. Y. 
Rusch Wire Die Corp., New York, N. Y. 
Union Wire Die Corv., The, Stamford, Conn. 
Vianney Wire Die Works, New York, N. Y. 


DJES—Rod and Tube Drawing 


Balloffet Dies & Nozzle Co., Inc., Guttenberg, 
i 
Carboloy Co., Inc., Detroit, Mich. 
Firth-Sterling Steel Co., McKeesport, Pa. 
Kelly Wire Die Corp., New York, N. Y. 
Master Wire Die Corp., New York, N. Y. 
Rusch Wire Die Corp., New York, N. Y. 
Union Wire Die Corp., The, Stamford, Conn. 
Vanadium Alloys Steel Co., North Chicago, 
Tl 


Vianney Wire Die Works, New York, N. Y. 


DIES—tTantalum Carbide 


Balloffet Dies & Nozzle Co., Inc., Guttenberg, 
N 


WIRE 





























BUYERS’ GUIDE, Continued 

















St ee 





Kelly Wire Die Corp., New York, N. Y. 
Master Wire Die Corp., New York, N. Y. 
Rusch Wire Die Corp., New York, N. Y. 
Vanadium Alloys Steel Co., North Chicago, 
il. 
Vianney Wire Die Works, New York, N. ¥ 
DIES—Tungsten Carbide 
— Dies & Nozzle Co., Inc., Guttenberg, 
J. 


Pa Co., Ine., Detroit, Mich. 

Firth-Sterling Steel Co., an gt “he Pa. 

Kelly Wire Die Corp., New York, 

Masier Wire Die Corp., New York, NL re 

Rusch Wire Die Corp., New York, N. Y. 

Vanadium Alloys S.eel Co., North Chicago, 

fil. 

Vianney Wire Die Works, New York, N. Y. 
DIES—Wire Drawing 

Detroit. Wire Die Co., Detroit, Mich. 
DRAW BENCHES— 

H. J. Ruesch Machine Co., Newark, N. J. 

Seudder, E. J., Fdry. & Machine Co., 

Trenton, N. J. 

Vaughn Machinery Co., Cuyahoga Falls, O. 
ENGINEERS—Consulting Wire Mill 

Gould, William, New York, N. Y. 

Lewis, Kenneth B., New York, N. Y. 
ENGIN EERS—Spring 

Gould, William, New York, N. Y. 

Rockefeller. J. W., Jr., New York, N. Y. 
EQUIPMENT-—Insulation Testing 

Leeds & Northrup Co., Philadelphia, Pa. 
EYELETS—Brass or Zine 

Platt Bros. & Co., The, Waterbury, Conn. 
FILLERS—Paper for Cable 

E. W. Twitchell, Inc., Phila., Pa. 
FURNACE CONTROLS — Combus- 

tion 

Leeds & Northrup Co., Philadelphia, Pa. 
FURNACE CONTROLS—Draft 

Leeds & Northrup Co., Philadelphia, Pa. 
FURNACES—Annealing. 

Rell’s Hest Treating Co., Branford, Conn. 

Electric Furnace Co., Salem, O. 

Leeds & Northrup Co., Philadelphia, Pa. 

Lindberg Engineering Co., Chicago, IIl. 

Surface Combustion Co., Toledo, O. 
FURNACES—Automatic 

Rell’s Hest Treating Co., Branford, Conn. 

Electric Furnace Co., Salem, O. 

Leeds & Northrup Co., Philadelphia, Pa. 

Lindberg Engineering Co., Chicago, III. 

Surface Combustion Co., Toledo, O. 


FURNACES—Bright Annealing 
Rell's Heat Treating Co., Branford, Conn. 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, Il. 
Surface Combustion Co., Toledo, O. 

FURNACES—Electric 
Rell’s Heat Treating Co., Branford, Conn. 
Electric Furnace Co., Salem, O. 

Leeds & Northrup Co., Philadelphia, Pa. 
Lindberg Engineering Co., Chicago, Ill. 

FURNACES—Hardening and Temp- 
ering 
Electric Furnace Co., Salem, O. 

Leeds & Northrup Co., Philadelphia, Pa. 
Lindberg Engineering Co., Chicago, Il. 
Surface Combustion Co., Toledo, O. 


FURNACES—Lead Melting 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, IIl. 
John Robertson Co., Brooklyn, N. Y 
Surface Combustion Co., Toledo, O. 

FURN ACES—Non-Oxidizing 
Rellis Heat Treating Co.. Branford, Conn. 
Electric Furnace Co., Salem, O. 
Lindberg Engineering Co., Chicago, Ill. 
Surface Combustion Co., Toledo, O. 

FURNACES—Normailizing 
Leeds & Northrup Co., Phiiadelphia, Pa. 


FURNACES—Wire, Strip & Sheet 
Rellis Heat Treating Co., Branford, Conn. 
Electric Furnace Co., Salem . 
Lindberg Engineering Co., Chicago, Ill. 
Surface Combustion Co., Toledo, O 

GEARS—Wire Mill 
Farrel-Birmingham Co., Ansonia, Conn. 

GRINDERS—Roll 


Farrel-Birmingham Co., Ansonia, Conn. 
Norton Co., Worcester, Mass. 


HANDLING EQUIPMENT — Ma- 
terial 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
HOISTS—Electric Traveling 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 


September, 1937 


HOTSTS—Monorail 

Cleveland Tramrail Div. of The Cleveland 

Crane & Engineering Co., Wickliffe, O. 

INHIBITORS 

American Chemical Paint Co., Ambler, Pa. 
INSTRUMENTS—Electrical 

Leeds & Northrup Co., Philadelphia, Pa. 
INSULATION — Cable or Cable 

Filler 

E. W. Twitchell, Inc., Phila., Pa. 
LATHES—Die Reaming 

Morgan Construction Co., Worcester, Mass. 

Vaughn Machincry Co., Cuyahoga Falls, O. 
LIM E—Pulverized 

Warner Company, Bellefonte, Pa. 
LUBRICANTS—For Metal Cutting, 

Stamping and Drawing 

Magnus Chemical Co., Garwood, N. J. 
LUBRICANTS—Wire Drawing 

Magnus Chemical Co., Garwood, N. J. 

R. H. Miller Co., Homer, 
MACHINERY— Armoring (C able, 

Wire Hose) 

Amer. Insulating Mach’y Co., Phila., Pa. 

Elevator Supplies Co., Inc., Rahway, N. J. 

New England Br+t Ca.. Providence, R. I. 

John Robertson Co., Brooklyn, N. Y. 

Sleeper & Hartley, inc., Worcester, Mass. 

Thomson-Judd Wire Machinery Co., Lynn, 

Mass. 

Watson Machine Co., Paterson, N. J. 
M ACHINER Y—Braiding 

New England Butt Co., Providence, R. I. 

Watson Machine Co., Paterson, N. J. 
MACHINER Y—Brazing 


Thomson-Judd Wire Machinery Co., Lynn, 


Mass. 

MACHINER Y—Bunching 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Rahway, N. J. 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley. Inc.. Worcester, Mass. 
Watson Machine Co., Paterson, N. J 

MACHINER Y—Bundling, Scrap 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinerv Co.. Cuyahoga Falls, O 
Watson Machine Co., Paterson, N. J. 

MACHINERY—Cable, Electric 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Rahway, N. J. 
New England Butt Co., Providence, R. I. 














Thomson-Gibb Electric Welding Co., Lynn, 


Mass. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Chain Making 


Vaughn Machinery Co., Cuyahoga Falls, O. 


MACHINER Y—Closing 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Coil Winding 
Sleeper & Hartley, Inc., Worcester, Mass. 
M ACHIN ER Y—Coilers 
Broden Construction Co., Cleveland, O. 
Elevator Supplies Co., Inc., Rahway, N. J. 
Farrel-Birmingham Co., Ansonia, Conn. 
Morgan Construction Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 


Waterbury-Farrel Foundry & Machine Co., 


Waterbury, Conn. 

Watson Machine Co., Paterson, N. J. 
MACHINERY—Cold Heading 

National Mechinery Co., Tiffin, Ohio. 
MACHINERY—Copper Wire Draw- 

ing and Rolling 

Elevator Supplies Co., Inc., Rahway, N. J. 

Farrel-Birmingham Co., Ansonia, Conn. 

H. J. Ruesch Machine Co., Newark, N. J. 

Torrington Mfg. Co., Torrington, Conn. 


Vaughn Machinery Co., Cuyszhoga Falls, O. 
Waterbury-Farrel Foundry & Machine Co., 


Waterbury, Conn. 
MACHINER Y—Cuttine 
Proden Construction Co., Cleveland, O. 
Farrel-Birmingham Co., Ansonia, Conn. 
Hallden Machine Co., Thomaston, Conn. 
Lewis Machine Co., The, Cleveland, O. 
F. B. Shuster Co., New Haven, Conn. 
W. A. Schuyler, New York, N. Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 
M ACHINER Y—Enameling 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Rahway, N. J. 
MACHINE 
John Robertson Co., Brooklyn, N. Y. 
Roy’e, John & Sons, Paterson, N. J. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Flat Wire 
Broden Construction Co., C'eveland, O. 
H. J. Ruesch Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 





MACHINER Y—Forming 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Galvanizing Wire 
Broden Construction Co., Cleveland, O. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
MACHINERY—Gang Winders 
H. J. Ruesch Machine Co., Newark, N. J. 
Watson Machine Co., Paterson, N. J. 
MACHINER Y—Grinding 
Norton Co., Worcester, Mass. 
MACHINER Y—Insulating 
Amer. Insulating Mach’y Co., Phila., Pa. 
Flevator Supplies Co.. Inc., Rahway, N. J. 
New England Butt Co., Providence, R. I. 
Royle, John, & Sons, Paterson, N. J. 
Synero Machine Co., Newark, N. J. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Lead Encasing 
Presses, ete. 
John Robertson Co., Brooklyn, N. Y. 
MACHINERY—Lead Stripping 
John Robertson Co., Brooklyn, N. Y. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Lock Washer 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Magnet Wire 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Sunplies Co.. Ine.. Rahway, N. J. 
eper & Hartley, Inc., Worcester, Mass 
MACHINERY—Materialt Handling 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickl'ffe, O. 
MACHINERY — Measuring Wire & 
Cable 
Durant Mfg. Co., Milwaukee, Wis., and 
Providence, R. L. 
Lyon-Vail Machine Co., Inc., Brockton. Mass. 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 
MACHINE Nail and Tack 
Glader, Wm., Machine Works Co., Chicago, 
Ill. 
Sleeper & Hartley, Inc., Worcester, Mass. 
MACHINERY—Panning 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Rahway, N. J. 
MACHINER Y—Pointing 
Broden Construction Co., Cleveland, QO. 
Elevator Supplies Co., Inc., Rahway, N. J. 
H. J. Ruesch Machine Co., Newark, N. J. 
Scudder, E. J., Fdry. & Machine Co., 
Trenton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
MACHINERY—Rod Mill 
Broden Construction Co., Cleveland, O. 
Farrel-Birmingham Co., Arsonia, Conn. 
Morgan Construction Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J. 
W. A. Schuyler, New York, N. Y. 
MACHINERY—Rolling Mill 
Broden Construction Co., Cleveland, O. 
Elevator Supplies Co.. Inc., Rahway, N. J. 
Farrel-Birmingham Co., Ansonia, Conn. 
Morgan Construction Co., Worcester, Mss. 
H. J. Ruesch Machine Co., Newark, N. J. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
MACHINER Y—Rubber Strip 
Covering 
Farrel-Birmingham Co., Ansonia, Conn. 
New England Butt Co., Providence, R. I. 
Watson Machine Co., Paterson, N. J. 
MACHINERY—Rubber Tubing and 
Straining 
Farre]-Birmingham Co., Ansonia, Conn. 
New England Butt Co., Providence, R. I. 
Royle, John, & Sons, Paterson, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Mechine Co., Paterson, N. J. 
MACHINERY—Screw Wire 
Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINER Y—Special 
Amer. Insulating Mach’y Co., Phila., Pa. 
Broden Construction Co., Cleveland, O. 
Elevator Supplies Co., Inc., Rahway, N. J. 
H. J. Ruesch Machine Co., Newark, N. J. 
Seudder, E. J., Fdry. & Machine Co., 
Trenton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J 
MACHINER Y— Special — Combina- 
tion Machine for Drawing, Cut- 
ting-to-length. Straightening and 
Reeling Bars from Coil in One 
Operation (Schumag Tyve)— 
W. A. Schuyler, New York, N. Y. 
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MACHINER Y—Spooling 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Rahway, N. J. 
Vaughn Machinery Co., Cuyahoga Falls, O. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
Watson Machine Co., Paterson, N. J. 


MACHINERY—Spring Making 
Sleeper & Hartley, Inc., Worcester, Mass. 
Torrington Mfg. Co., Torrington, Conn 


MACHINERY—Staple 


Sleeper & Hartley, Inc., Worcester, Mass. 


MACHINER Y—Straightening 
Broden Construction Co., Cleveland, O. 
Hallden Machine Co., Thomaston, Conn. 
Lewis Machine Co., The, Cleveland, O. 
H. J. Ruesch Machine Co., Newark, N. J. 
W. A. Schuyler, New York, N. Y 
F. B. Shuster, New Haven, Conn. 

Sleeper & Hartley, Inc., Worcester, Mass. 

MACHINER Y—Stranding 
New England Butt Co., Providence, R. I. 
Sleeper & Hartley, Inc., Worcester. Mass.- 
Thomson-Judd Wire Machinery Co., Lynn, 

Mass. 
Watson Machine Co., Paterson, N. J. 

MACHINERY-—Strip Steel 
Broden Construction Co., Cleveland, O 
H. J. Ruesch Machine Co., Newark, N. J. 

MACHINER Y—Swaging 
Elevator Supplies Co., Inc., Rahway, N. J 
H. J. Ruesch Machine Co., Newark, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 


Waterbury-Farrel Foundry & Machine Co, 


Waterbury, Conn. 


MACHINER Y—Taping 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Rahway, N. J 
New England Butt Co., Providence, R. I 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 
Watson Machine Co., Paterson, N. J. 


MACHINER Y—Testing Size of Wire 


Torrington Mfg, Co., Torrington, Conn 


MACHINER Y—Testing Wire 
Henry L. Scott Co., Providence, R. I 


MACHINERY—Tinsel Rolling Mills 


Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Rahway. N. J. 


MACHINER Y—Trolley Wire 


Vaughn Machinery Co., Cuyahoga Fall, O. 


_ ACHINERY—Tube Mill 
J. Ruesch Machine Co., Newark, N. J. 
M! ACHINERY—Weldine Wire 
Micro Products Co., Chicago, Il. 
F. B. Shuster Co., New Haven, Conn. 
Thomson-Judd Wire Machinery Co., Lynn, 
Mass. 


MACHINER Y—Winding 
Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Rahway, N. J 
New England Butt Co., Providence. R. I 
Sleeper & Hartley, Inc., Worcester, Mass. 
Watson Machine Co., Paterson, N. J 


MACHINER Y—Wire Drawing 
Amer. Insulating Mach’y Co., Phila., Pa. 
Broden Construction Co., Cleveland, O. 
Elevator Supplies Co., Inc., Rahway, N. J. 
Morgan Construction Co., Worcester, Mass. 
H. J. Ruesch Machine Co., Newark, N. J. 
Scudder, E. J., Fdry. & Machine Co., 

Trenton, N. J. 

W. A. Schuyler, New York, N. Y. 
Sleeper & Hartley, Inc., Worcester, Mass. 


Thomson-Judd Wire Machinery Co., Lynn, 


Mass. 
Vaughn Machinery Co., Cuyahoga Falls, O 


Waterbury-Farrel Foundry & Machine Co., 


Waterbury, Conn. 


MACHINERY—Wire Rope 
New England Butt Co., Providence, R. I. 


Thomson-Judd Wire Machinery Co., Lynn, 


Mass. 
Watson Machine Co., Paterson, N. J. 
MACHINER Y—Wire Tinning 


Amer. Insulating Mach’y Co., Phila., Pa. 
Elevator Supplies Co., Inc., Rahway, N. J. 


M ggg tected gg Wi ire 
W. A. Schuyler, New York, N. Y 
MATERIAL HANDLING EQU IP- 
MENT— 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
MILLS—Tandem Rolling and Edging 


Torrington Mfg. Co., Torrington, Conn. 


MONORAIL SYSTEMS— 

Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
NICKEL SILVER AND PHOSPHOR 
BRONZE—Rod, Wire 2nd Striv 

Hudson Wire Co., Ossining, N. Y. 

Seymour Mfg. Co., Seymour, Conn. 
OVENS—Annealing or Drying 

Lindberg Engineering Co., Chicago, Il. 
PAPER—Insulating 

E. W. Twitchell, Inc., Phila., Pa. 
PATENT ATTORNEYS— 

Lancaster, Allwine and Rommel, Washing- 

ton, ° 


PICKLING COMPOUN 
American Chemical Paint Co.. Ambler, Pa. 

POTS — Annealing, Case Hardening 
and Tempering y 





Lindberg Engineering Co., Chicago, Il. 
POTS—Lead Melting 
Farrel-Birminghem Co.. Ansonia, Conn 
John Robertson Co., Brooklyn, N. Y. 


PRESSES—Hydraulie and 





Mechanical 

Farrel-Birmingham Co., Ansonia, Conn. 

John Robertson Co., Brooklyn, N. Y. 
PRESSES—Lead 


John Robertson Co., Brooklyn, N. Y. 
PULLERS—Wire 
Scudder, E. J., Fdry & Machine Co., 
Trenton, N. J. 
Sleeper & Hartley, Inc., Worcester, Mass. 
PUMPS—Hydraulic 
John Robertson Co., Brooklyn, N. Y. 
PYROMETERS— 
Leeds & Northrup Co., Philadelphia, Pa 
RECORDERS— 
Leeds & Northrup Co., Philadelphia, Pa 
REEL AND TENSION STAND— 
Sleeper & Hartley, Inc., Worcester, Mass 
ee CRUTCHES— 
Watson Machine Co., Paterson, N. J. 
REFRACT ORIES—High 
Temperature 
Norton Co.. Worcester, Mass. 
ROD BAKERS— 
Morrison Engineering Co., Cleveland, O. 
RODS—Stainless Steel 
Rustless Iron & Steel Corp., Baltimore, Md. 
RODS—Wire—Non Ferrous 
Hudson Wire Co., Ossining, N. 
Platt Bros. & Co., The, Waterbury, Conn. 
Seymour Mfg. Co., Seymour, Conn. 
RODS—Wire—Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, IIl. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Youngstown Sheet & Tube Co., Youngstown, 
Ohio. 
ROLLS— 
Farrel-Birmingham Co., Ansonia, Conn. 
RUST PROOF COMPOUND— 
American Lanolin Co., Lawrence, Mass. 
SHEET—Steel 
Continental Steel Corp., Kokomo, Ind. 
Youngstown Sheet & Tube Co., Youngstown, 


Ohio. 
SKIN PROTECTOR— 
Magiuus Chemical Co., Garwood, N. J. 
SOAPS—Industrial and Wire Draw- 
ing 
Magnus Chemical Co., Garwood, N. J. 
R. H. Miller Co., Homer, N. Y. 


—— 


STAINLESS STEEL— 
Rustless Iron & Steel Corp., Baltimore, Md. 
STRIP—Brass, Zine and Non Ferrous 
Hudson Wire Co., Ossining, N.Y: 
Platt Bros. & Co., The, Waterbury, Conn. 


STRIP—Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Firth-Sterling Steel Co.,. McKeesport, Pa. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
TANKS—Compound 
Watson Machine Co., Paterson, N. J. 
TESTERS—Wire 
Henry L. Scott Co., Providence, R. I. 
TRAMRAIL SYSTEMS— 
Cleveland Tramrail Div. of The Cleveland 
Crane & Engineering Co., Wickliffe, O. 
TREADS—Safety 
Norton Co., Worcester, Mass. 
TRUCKS 
Morgan Construction Co., Worcester, Mass. 
Vaughn Machinery Co., Cuyahoga Fall, O. 


TUBE BENDERS AND FORMERS— 
H, J. Ruesch Machine Co., Newark, N. J. 


VALVES AND FITTINGS—Acid 


Proof 
Duriron C., The, Dayton, O. 
VULCANIZERS— 


Watson Machine Co., Paterson, N. J. 


VULCANIZING PANS— 
Amer. Insulating Mach’y Co., Phila., Pa. 


WIRE—Cold Heading 
Bethlehem Steet Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, III. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
oe Sheet & Tube Co., Youngstown, 
hio. 


WIRE—Electric 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 


WIRE—Enameled For Coils 
Winsted Div. of Hudson Wire Co., Winsted, 
Conn. 


WIRE—Manufacturers 
Rethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, IIl. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
— Sheet & Tube Co., Youngstown, 
io. 


WIRE—Nickel Silver and Phosphor 
Bronze 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 


WIRE—Non Ferrous to Specification 
For Snecial Purposes 
Hudson Wire Co., Ossining, N. Y. 
Seymour Mfg. Qo., Seymour, Conn. 
Winsted Div. of Hudson Wire Co., Winsted, 
Conn. 


WIRE—Spring 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, III. 
Pittsburgh Steel Co., Pittsburgh, Pa. 
Seymour Mfg. Co., Seymour, Conn. 
Youngstown Sheet & Tube Co., Youngstown, 

Ohio. 


WIRE—Stainless Steel 
Rustless Iron & Steel Corp., Baltimore, Md. 


WIRE—Steel—Also Copnered Steel— 
Also Galvanized Steel 
Bethlehem Steel Co., Bethlehem, Pa. 
Continental Steel Corp., Kokomo, Ind. 
Keystone Steel & Wire Co., Peoria, III. 
Pittsburgh Steel Co. P*++sburgh, Pa. 





Youngstown Sheet & Tube Co., Youngstown, 


Ohio. 


WIRE AND STRIP—Brass, Zine 
Platt Bros. & Co., The, Waterbury, Conn. 











This is a carefully classified index of concerns who specialize in this industry and who advertise regularly in WIRE 
& WIRE PRODUCTS. Please mention WIRE when writing to these firms. 
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THE WATSON MACHINE COMPANY 


ESTABLISHED 1845 
PATERSON, NEW JERSEY. U.S. A. 


ENGINEERS - FOUNDERS - MACHINISTS 





SHAFTLESS. TAKEUPS TYPE “V”  crstens noctsonste) 
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THE MOST IMPORTANT SINGLE POINT OF THIS TYPE 
THE ELIMINATION OF THE REEL SHAFT 


The elimination of minor injuries to operator in handling large reel shafts 
is also a point of considerable value. 


Three sizes are built— 


72” and 84” for loads up to 6 tons (picking up 36” or larger reels from 
base). 

96” for loads up to 10 tons (picking up 48” or larger reels from base). 
The multiple dise slip-friction is adjustable in operation and this, with the 
slack takeup handwheel combined with positive clutch, centers drive control 
at the stand in a convenient position. 


ELECTRICAL WIRE AND CABLE 
WIRE ROPE and CORDAGE MACHINERY 






































7 , Above—Charging end of continuous 

— ‘ . i 4 furnace bright annealing fine copper 
‘ 4 a ait ; 

wire on spools. 


Left—Discharge end of above furnace. 
The wire is discharged bright, dry and 
uniformly annealed. 





similar to the above is now being built 


—Uniformly, Economically, Continuously—Bright and Dry 


No steam, vapor or water seals of any kind are used in these continuous, controlled atmosphere furnaces 

—thus staining is entirely eliminated and no drying necessary,—the wire is delivered from these fur- 

naces uniformly annealed, bright and dry; ready for shipping, further processing or fabricating. This 

is one of several types of electric and fuel-fired furnaces we have developed and built for the wire industry 
—both ferrous and non-ferrous. 

Other recent installations include furnaces for bright-annealing heavy and fine copper wire on large reels and spools and in coils 


and for clean annealing brass wire—an improved pit type furnace for normalizing and annealing steel wire in coils, and furnaces 
for scale free hardening, billet heating, bright annealing, copper brazing, carburizing, and other heating and heat treating processes. 


If you are interested in improving the quality of your anneal or heat treatment; increasing produc- 


tion or contemplating any changes or additions to your furnace equipment, our engineers will be 
glad to work with you. We specialize on building furnaces to fit the customer’s particular problem. 


The Electric Furnace Co., Salem, Ohio 





BRIGHT ANNEALING COPPER WIRE BRIGHT ANEALING FINE WIRE BRIGHT ANNEALING COILED WIRE 
— on large reels — 36,000 Ibs. — on small spools — 5 tons — bronze, copper, _ nickel- 


per day per day silver, etc. 





